ur world is 
passing through 
tough times. 
The Earth's climate 
is changing 
drastically with 
storms getting more 
violent, 
deserts spreading, 
ice blocks at the 
poles melting, seas 
rising, and islands 
sinking. Global 
warming is now an 
accepted reality. 
This issue of 
Manorama 
Tell Me Why brings 
you some 
not-so-amusing 
facts about the 
alarming 
phenomenon of 
global warming. 
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What is global warming? 

Global warming is the process 
when the Earth heats up, and the 
temperature rises. This happens 
when there is an increase in the 
production of gases like carbon di- 
oxide, water vapour, nitrous oxide, 
and methane, which are known as 
greenhouse gases. These green- 


Average 
Temperature 
Despite the 
enormous vari- 
ation in climates and regional 
temperatures around the world, 
scientists use an average tem- 
perature for the entire surface of 
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house gases trap heat andlightfrom 
the Sun in the Earth’s atmosphere, 
and this in turn, increases the tem- 
perature, and causes global 
warming. Did you know 
that since the begin- 
ningofthe20" century, 


Marchi22 - World Water Day 


the average tem- March 23 - World Meteorological Day 
perature ofthe Earth April 22 - international 

has risen by 0.8° Mother Earth Day 

Celsius? Global June 5 - World Environment Day 


warming hurts peo- September 16 = international Day 
ple, animals, and plants. for the Preservation of the Ozone Layer 


In fact, many cannot 
take the change, so they 
die out. 


the Earth to measure atmospheric 
changes as a whole. The overall aver- 
age temperature of the Earth has 
been rising overthe past century. The 
average temperature of the Earth to- 
day is about 15° Celsius, while during 
the Ice Ages of the past, ithas gone as 
lowas 11°Celsius. 


Global Warming 


Two Scales! 
There are two 
main scales to 

measure 
temperature - 
the Celsius scale 
and the Fahren- 
heit scale. 
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Death Toll 

As aresult of global 
warming, the areas 
ofthe Earth suffer- 
ing from drought 
have doubled since 
1970. Over 150,000 
deaths are caused 
globally every year, 
due to frequent 
heat waves and 
droughts, increased 
floods, and more 
powerful storms- 
some of the effects 
of global warming. 
In fact, according to 
a report from the 
World Health Or- 
ganization pub- 
lished in 2005, cli- 
mate related deaths 
will double in the 
next 25 years! 


WhyistheEarth’sclimatechange 
a causeforconcern? 

The Earth’s climate has been 
changing for billions of years. It has 
warmedand cooled many times long 
before humans werearound. The ori- 
gin of Man can betraced in the warm, 
relatively benign climate of equato- 
rial Africa, but our ancestors battled 
the cold, harsh, and unforgiving cli- 
mate of the last Ice Age in order to 
spread across the planet. Some 
10,000 years ago, however, the Ice 
Age ended. We developed agricul- 
ture, civilization, industry, and tech- 
nology generally in a global climate 
that was warm, pleasant, and mostly 
predictable. Today, people are con- 
cerned because the Earth is warming 
faster now than it has ever done in 
the past. This warming can threaten 
our very existence. 
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pssreeeFoncere,,. here is > 
. “tek my bed? / ‘ews 
Yl Why is climate = 
yd change an important A, 


issue? S 
Around the world, climate ‘o 
; “change is posing potentially cat- 


astrophic and long-term changes \ 


to the environment. The sea levels ( 
are rising, and Arctic Sea ice is melting. More \ 
intense hurricanes are approaching our coast- / 
lines, and more glaciers are retreating from the 
~ mountain valleys they once filled. Warmer tem- | | 
peratures have led to more intense rainfall in | | 
someareas. This can cause flooding. Higher tem- 
peratures cause droughts in some areas of the 
world, causing a decline in crop productivity, | 
which may lead to food short- 
age. Heat waves have . } 
become common, J 
and more living 
species are becom- 
“ing endangered. 


Meteorology 
Meteorology is the science that studies atmospheric phenom- 
ena, especially those that relate to weather. It gets its name from 
the word ‘meteor’, which in Ancient Greece, referred to any ob- 
ject that appeared in the sky, whether it be clouds, rain, or rain- 
bows. Today, the word meteor refers to small body of matter 
from outer space that enters the Earth's atmosphere, and ap- 
pears as a streak of light, or shooting star. 


Spiders’ Webs 

Did youknowthat 
spiders’ webs can help us 
study global warming? 
This is becausethey trap 
droplets of fog, or cloud 
water. Spider webs are 
collected by scientists as 
samples for the study of 
the changes inthe 
atmosphere. 
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Jean Baptiste 
Fourier 


Why is Jean Baptiste Fouri- 
er’s name associated with 
global warming? 

People have long suspected 
that human activity could 
change the local climate. 

The basic principles of global 
warming were first noted in 
1827, by the French scientist 
Jean Baptiste Fourier. He ob- 
served that certain gases 
trapped heatin the atmosphere, 
and he called them green house 
gases. According to him the 
Earth’s atmosphere act like the 
glass walls in a greenhouse, 
which let the sun’s rays in, and 
prevent warmth from escaping. 
Some gases like carbon dioxide 
act as a barrier to the heat get- 
ting back into space. So, an in- 
crease in the levels of carbon di- 
oxide would resultin an increase 
in the temperature of the Earth. 
Fourier’s work was further de- 
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Jan structure of 
‘eS Solid Carbon 
om dioxide 


veloped by Svante Arrhenius, a 
Swedish scientist who was the 
first to claim in 1896, that burn- 
ingoffossilfuels may eventually 
result in enhanced global 
warming. He and Thomas 
Chamberlin calculated that hu- 
man activities could warm the 
Earth by addingcarbon dioxide 
tothe atmosphere. 


a 
Iwill take some ™ 
green house gases 
\ to save our Earth. 
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Bust of Fourier 


More Carbon Dioxide! 
There is little doubt that 
levels of carbon dioxide 


inthe air are rising. Be- 
fore the Industrial Revo- 
lution, the level of car- 
bon dioxide in the air was 
about 275 parts per mil- 
lion. The average rate of 
increase from 1960 to 
2005, was 1.4 parts per 
million and between 
1995 and 2005, the in- 
crease was 1.9 parts per 
million. After 2007, the 
increase hasleaptto2.14 
parts permillion, prov- 
ing that carbon dioxide 
is increasing inthe at- 
mosphere more and 
more quickly. 
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Gas Monster! 
The carbon di- 
oxide content of 
the atmosphere 
is usually ex- 
pressed in parts 
per million, or 
ppm by weight. 
At present, the 
burning offossil 
fuels releases 7 
billion tonnes of 
carbon into the 
atmosphere 
each year, which 
in turn, will pro- 
duce 26.7 billion 
tons of carbon 
dioxide gas! 


Svante Arrhenius was a Swed- 
ish physical chemist and Nobel 
Prize winner. He is famous as the 
father of climate change science. 
Arrhenius became interested in a 
debate occupying the scientific 
community, namely the cause of 
the Ice Ages. Could it be, he won- 
dered, that vast swingsinthelevels 
of atmospheric carbon dioxide, 
lasting tens of millions of years, 
were the trigger? 

The link between carbon diox- 
ide and the Earth’s temperature 
had been made years before. It 
was the French scientist Jean 
Baptiste Fourier, whofirstrealized 
that certain atmospheric gases 


shrouded the planet like a bell jar, trans- 
parent to sunlight, but absorbing infrared 
rays. He called them greenhouse gases. 
Arrhenius set himself the task of working 
out just how much water and carbon diox- 
ide in the atmosphere warmed the planet. 
He was the first person to realize the possi- 
bility that human activities like the burning 
of coal can double the concentration of 
carbon dioxide in the atmosphere, and 
raise the temperature of the Earth. 


Life and the Atmosphere 

Living organisms have dramatically 
changed the chemical composition of 
the atmosphere. Without life on Earth, 
the atmosphere of our planet would 
have less nitrogen, oxygen and meth- 
ane, and more carbon monoxide and 
carbon dioxide. 


You probably know that 
trees extract carbon diox- 
ide from the air. Therefore, 
it follows that the large 
scale cutting down of for- 
ests upsets the delicate 
balance of gases in the at- 
mosphere. In 1938, British 
physicist G. S. Callander 
determined that higher 
levels of carbon dioxide 
had caused warmer tem- 
peratures in America and 
Europe. He produced data 


G.S.Callendar 


from ice cores showing that 
levels of carbon dioxide in the 
atmosphere had been rising 
since the industrial age began. 
Callendar believed greenhouse 
warming was on its way, but no 
one was particularly worried at 
that time. Callendar’s work at- 
tracted some attention, and cli- 
matology textbooks of the 
1940's and 1950’s routinely in- 
cluded a brief reference to his 
studies. But most meteorolo- 


he 13 warmest years on record 


have all occurred in the 15 years since 
1997. The combined average tem- 
perature over global land and ocean 
surfaces for March 2012, was the 16" 


warmest on record. 


* This may be 
the ‘root cause’ of 
global warming. 


gists did not give much im- 
portanceto Callendar’s ideas. 
While Callendar could not 
prove that greenhouse effect 
warming was underway, he 
had given sound reasons to 
reconsider the question. We — 
owe much to his courage. 
His claims rescued the idea 
of global warming from 
obscurity. Moreover, not 
everyone dismissed his 
claims. His ideas attracted 


Where do the first 
signs of global warm- 
ing appear? 

The ten indicators of 
climate change include, 
measurements of sea- 
level rise taken from 
ships, the temperature 
of the upper atmos- 
phere taken from 
weather balloons, and 
field surveys of melting 
glaciers. 

The first signs of global 
warming are seen near 
the surface of the Earth, 
and also in the upper at- 
mosphere. 

Antarctica appears to 
be getting warmer. Over 
the last 50 years, average 
temperatures on the 
continent have _ in- 
creased by 2.5°C. In 
1995, a gigantic glacier 
broke off and floated 
out to sea- another indi- 
cation that global warm- 
ing is happening. 
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Disappearing 
Beauty 
TheMontana 
Glacier National 
Parkhad 150 
glaciers in 1850. 
This gorgeous 
million-acre park 
celebrated its 100° 
birthday recently, 
but many of its 
glaciers have 
melted, and 
scientists predict 


another decade. 
Today, it has just 26 
named glaciers, and 
those that remain 
are typicallymere 
shadows of their 
former frozen 
selves. 


Why do we say that the atmosphere 


| causes the greenhouse effect? 


The air inside a greenhouse is usually 


? warmer than the outside air because the 
: glass walls of a greenhouse let in sunlight, 
: and have the ability to trap heat inside it. 
? This phenomenon is called the green- 
: house effect. This same phenomenon oc- 
: curs on the Earth, because of its atmos- 
: phere. 


The Earth’s atmosphere is really unique. 


: It is not too hot, and not too cold, and has 
: just the right mixture of gases and water. 
: The Earth’s atmosphere contains trace 
: gases, some of which absorb heat. These 
! gases - water vapour, carbon dioxide, 
: methane, ozone, and nitrous oxide- are 
: referred to as ‘greenhouse gases’. So, we 
: can say that parts of our atmosphere act as 
the rest may not last an insulating blanket of just the right 
: thickness, trapping sufficient solar energy 
: to keep the global average temperature in 
: apleasant range. Without the greenhouse 
: effect, life on this planet would probably 
? not exist as the average temperature of 
? the Earth would be a chilly -18° Celsius, 
rather than the present 15° Celsius. 


A Modern Green 
House Cis pal mat ! 

Paleoclimatology is a very big name for 
the study of climate changes that have 
happened during the entire history of 
the Earth. Glaciers are a widely employed 
; instrument in paleoclimatology. The ice 
Saint Mary Lakeat in glaciers has hardened into an identifi- 

Montana Glacier : 5 
Niianer Bank. able pattern, with each year leaving a 
distinct layer in an ice core. The thickness 
— of the layer can help 


They are to determine the 
— Paleoclimatologists, climatic factors of a 
Help! studying the particular year. Sci- 
Help! 7 climate change. entists can also get 


there! 
ee a grasp of climate 
by studying sedi- 
mentary rock. Pale- 
'___oclimatologists are 
scientists who fig- 
ure out what the 
Earth’s climate was 
ike before written 
records existed. 


he Northwest Passage is 
one of the most fabled sea 
routes in the world - a short cut 
from Europe to Asia through Northwest Passage routes 


is weather different from cli- 


mate? 


Climate and weather are the two as- 


ee 


lf \\ A pects of meteorology. Weather is the 
at a day-to-day state of the atmosphere in a 
Z\\ a region. It deals with sunshine, rain, cloud 
AX cover, winds, hail, snow, sleet, freezing 
=~ 
7 V “J Ice Ages 


The Earth has gone through sev- 
eral Ice Ages, during which huge 
sheets of ice covered large areas of 
land. There have been approxi- 
mately 11 Ice Ages that have oc- 
curred during the Earth’s 4.6 billion 
years of existence. The last Ice Age 
was Called‘The Greatice Age’, andit 
occurred 11,000 yearsago. 


Mammoths of 
Ice Age - 
An Illustration 


the Canadian Arctic. Histori- 
cally, the Northwest Passage 
linking the Atlantic and Pacific 
Oceans has been ice-bound 
through the year. Global 
warming has melted Arctic Sea 
ice to such an extent, that for 
the very first time, in over 100 
years, ships can sail the North 
West Passage. 


rain, flooding, blizzards, storms, 
heat waves and other condi- 
tions on a particular day, or ata 
particular time. In most places, 
weather can change from 
minute-to-minute, and day- 
to-day. 

Climate, on the other 
hand, is how the atmos- 
phere ‘behaves’ over 
relativelylongperiods 
of time. When scien- 
tists talk about cli- 
mate, they're looking 


Arctic Ice 
The Arctic Sea iceis « 
‘melting at an alarming © \ 

rate of 9 percent per decade. 
The extent of Arctic Sea ice 


at averages of precipita- reached a record low in 2002. 
tion,temperature,humidity, | Thisis anotherindication that cli- 
sunshine, wind velocity, mate is now changing, and in 
phenomena such as fog, ways that may not have been 

frost, and other measures of | experienced in several 

the weather that occur over a million years. 


long period in a particular place. 
Weather varies all the time, but 
climate doesn’t vary nearly as 
quickly. 


Hello, I'm 
nappy’ at the strato- 


The Earth’s atmosphere ——— 
can be divided into several layers. 
These layers are di vided based on 


| | 
i 
Thermosphere 


thecharacteri 
at es at hei ight. 
tists have given s 


boundary ek each layer, this 
. does not mean that there is an actual 
me clearly visible border. The change is Le 
gradual. 
The first layer of the atmosphere is 
called the troposphere. The tropo- 
_ sphereis the layer that we live in, and 
_ where weather occurs. 
The next layer of our atmosphere 
is called the stratosphere. Above the 
stratosphere lies the mesosphere. 
Above the mesosphere is the ther- 
mosphere. Extending from the top 
of the thermosphere to 10,000 km 
above the Earth, is the exosphere. 
The troposphere is known as the 
lower atmosphere.The stratosphere 
and the mesosphere form the mid- 
dle atmosphere, and the thermos- 
Layers of the Earth’s phere is the upper atmosphere. 
Atmosphere. 


Mesosphere 


Why do we say that the Sun drives the 
Earth’s weather system? 

The Sun is the driving force behind 
weather. As solar energy reaches the 
Earth, equatorial regions heat up more 
than the poles. As land or ocean water 
warms, it heats the air next to it, and this 

air begins rising. The heated air rises, 

and cooler air from elsewhere flows in to 

replace it. At the same time, the Earth’s 

rotation causes the air to begin turning, 

as it flows along the ground, or high in 

the air. The result is a complicated pic- 
ture with storms and winds carrying 
cool air toward the tropics, and warm 
air toward the poles. It is the unequal 
distribution of solar energy on the 
planet that causes temperature vari- 
ations, which in turn, cause the wind 
and weather. 


Measuring Scales 

Inthe 18" century, Gabriel 
Fahrenheit created the 

Fahrenheit scale. He set the freezing point of 
water at 32°F, and the boiling point at 212 
°F. Later, Anders Celsius invented the Celsius 
scale, which is also called the Centigrade scale. 
He determined the freezing temperature for 


water to be 0°C and the boiling temperature 
100°C. 


Gabriel 
Farenheit 


% he Arctic is a highly 
TN a sensitive region, and it is 

3 eR being profoundly affected 

E ed? - by the changing climate. 
(p> Cy” Average temperatures in 


the Arctic region arerising 
twice as fast as they are 
elsewhere in the world. 


ey 
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Why is Milutin Milankovitch an im- 
portant name in climate research? 

Milutin Milankovitch is a Serbian astro- 
physicist who is best known for develop- 
ing one of the most significant theories 
relating to Earth motions and long-term 
climate change. Did you know that inter- 
action between the Earth and Sun, 
known as orbital variation, changes, and 
has changed throughout the 4.6 billion 
year history of our planet? Milankovitch 
dedicated his career to developing a 
mathematical theory of climate, based 
on the seasonal and latitudinal variations 
of solar radiation received by the Earth. 
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Milutin Milankovitch 
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Arctic ice is getting thinner, melt- Pe ne 
ing, and rupturing. The polar ice 
cap as a whole, is shrinking. The r 
area of permanent ice cover is 

contracting at a rate of 9 percent ay 
each decade. If this trend contin- 
ues, summers in the Arctic could 
become ice-free by the end of the 
century. Melting glaciers and 
land-based ice sheets also con- 
tributetorisingsea levels, threat- 
ening low-lying areas around th 
globe with beach erosion, coastal 
flooding, and contamination of 
freshwatersupplies. __ id 


How can we know 
more about climates in 
the past? 

The earliest reliable re- 
corded temperature goes 


back only about 300years. 
This theory is known as the Milanko- — However, there are meth- 


vitch Theory. Milankovitch estimated ods to study past temper- 

climatic fluctuations over the last atures by observing na- 

450,000 years, and even described _ ture. A study of tree rings 

cold and warm periods. will give us a clues about 

ae the climate of the past. 

Thave told Similarly, the study of cor- 

_ youseveral Luca 10 als can also throw light on 

a sil the climate that existedin 

the past in a particular re- 

gion. The study of ocean 

and lake bed sediments is 

also helpful in determin- 

ing the weather and cli- 
mate of ancient times. 
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Greenland’ s Glaciers 


Greenland’s glaciers keep 
shrinking as higher surface 
temperatures have created 
record mass losses in 2010 and 
2011. Theicelost by just one of 
its glaciers comes to 20 million 
tonnes per day. The melting ice 
of the glaciers hasledtoa 
dangerous rise in sea levels. 


»” Iammeasuring * 
the temperature at | 
the stratosphere. 


Temperatures are changing in the 
lower atmosphere - from the Earth's sur- 
face, allthe way throughthestratosphere 

_ which extends 11 - 50 kilometres above 
~ the Earth’s surface. Records from land 
stations and ships indicate that the glo- 


Warming Villains 
Industry is the largest 
contributor to global 
warming. Transporta- 
tion comes second, 
residential homes 
have the third place. 
Agricultureis alsoa 
main villain! 


1970's, the average surface 
temperaturehaswarmedabout 
i 5 

The warming trend is seen in 


Why do we say that there is evi- 


: dence to support global warming? 


Global warming is the rise in tempera- 


: ture of the Earth’s atmosphere. Over 
i the last decade, scientists have provid- 
: ed evidence to support their stand on 
: the threat of global warming. To begin 
: with, temperatures are soaring, and sci- 
: entists can prove that the first decade 
: of the 21* century is the hottest ever. 
: More recent studies have also revealed 
: that the rate at which global warming is 
: occurring, is also increasing. The rising 
: levels of carbon dioxide in the atmos- 
: phere are further proof of global warm- 
: ing. Greenhouse gases, such as carbon 
: dioxide and methane, get trapped in 


J 3 
at a faster rate than maximum 
temperatures. Land areas have 
tended to warm faster than 
ocean areas, and the winter 
months have warmed faster 
than summer months. Average 
temperatures in the Arctic have 


both daily maximum and mini- 
mum temperatures, with mini- 
mum temperatures increasing 


Global Warming 


increased at almost twice the 
global rate in the past 100 
years. 
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Helpful Volcanoes! 
Did you know that volcanoes may sometimes actually reduce 

\ global warming? This is because a massive explosion would re- 
~ sult in huge amounts of sulphuric acid combining with wa- 

* ter vapour to form ashield that reflects sunlight away 

from the Earth. This may cool the Earth for a year 
_--~ ortwo, but an explosion of this 
magnitude could prove dis- 

astrous in itself! 


_ 


Perito Moreno Glacier, 
Argentina 


the atmosphere, andincrease 
thetemperatureofthe planet. 
Carbon dioxide is released in 


levels, which is continuously 
increasing and threatening 
the low lying areas across the 


the atmosphere by human 
activities such as use of vehi- 
cles and production of elec- 
tricity, while methane is re- 
leased in the atmosphere as a 
result of activities such as 
mining and cattlerearing. Sea 
levels are rising, and glacial 
melting is also occurring at a 
rapid pace. Melting glaciers 
contribute to the rise in sea 


world. The rising instances of 
storms in the tropical areas 
are also proofof global warm- 


ing. Large-scale melting of F 


glaciers, and constant heat- 
ing of ocean water, due to 
soaring temperature, pro- 
vides an ideal environment 
forstorm formation. All these 
phenomena provide clear 
evidence of global warming. 


Friendly Water Vapour 

Water vapour plays an 
important role in keep- 
ing the Earth at a tem- 
perature that is friendly 
to life. Ice and snow on 
theEarth’ssurfacereflect 
sunlight, and if there was 
no water vapour in the 
atmosphere to trap the 
heat, the Earth would 
become too cold to sup- 
port life. 


ae = 


Which are the main 
gr#ennouse gases/ 

Greenhouse gases 
trap heat in the atmos- 
phere, which makes the 
Earth warmer. Some 
greenhouse gases such 
as carbon dioxide occur 
naturally, and are emit- 
tedintotheatmosphere 
through natural proc- 
esses and human activi- 
ties. Other greenhouse 
gases, like fluorinated 
gases are created and 
emitted solely through 
human activities. The 
main greenhouse gases 
are water vapour, Car- 


green house gases 
from me, only 
black house 5 ie 


gases! te ol 


= 
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Cloud Effects 


Without a cloud cover in any area, the 


temperature drops sharply at night, whereas with clouds, 
the temperature drop is noticeably more moderate. On the 
other hand, in the daytime, in the summer, with noclouds, 
the temperature goes much higher than it does when 
thereis acloudcover.Generally speaking, wispy clouds 


trap light and warm the atmos- 


phere, while thick clouds 
reflect sunlight, and cool 
it. 


bon dioxide, methane, nitrous 
oxides, and fluorinated gases. 
Carbon dioxide enters the at- 
mosphere through the burning 
of fossil fuels like oil, natural 
gas, and coal, as well as by the 
burning of solid waste, trees, 
and wood products, and also as 
a result of other chemical reac- 
tions. Carbon dioxide is re- 
moved from the atmosphere 
when it is absorbed by plants. 
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Methane is emitted during the 
production of coal, natural gas, 
andoil. Methane emissions also 
result from livestock, and by the 
decay of organic waste. Nitrous 
oxide is emitted during indus- 
trial activities, as well as during 
combustion of fossil fuels and 
solid waste. Fluorinated gases 
like hydro fluorocarbons, per- 
fluorocarbons, and sulfur hex- 
afluoride are synthetic, power- 
ful greenhouse gases that are 
emitted from a variety of indus- 
trial processes. 
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Why do greenhouse 


gases cause _ global 
warming? 
Some greenhouse 


gases are present natu- 
rally in the atmosphere, 
and they play an impor- 
tant role in keeping our 
planet warm enough to 
support life. However, 
many human activities 
produce greenhouse 
gases too. Burning of 
fossil fuels, deforesta- 
tion, urbanization, in- 
dustrial and agricultural 
activities, all produce 
more and more green- 
house gases. The speedy 
increase in greenhouse 
gases over the past cen- 
tury is a matter of worry. 
Do you know why? It is 
because when this hap- 


pens, the balance of the greenhouse 
gases changes, and this has effects on 
the wholeofthe planet. Because there 
are more and more greenhouse gases 
in the atmosphere, more heat is 
trapped, which makes the Earth 
warmer. This is known as global warm- 
ing.A lot of scientists agree that Man’s 
activities are making the natural 
greenhouse effect stronger. If we carry 
on polluting the atmosphere with 
greenhouse gases, it will have very 
dangerous effects on the Earth. 
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World 
“ You may 
know that 
breathing the pollen pro- 
duced by flowers can cause 
allergies for many people, 
but did youknowthat higher 
levels of carbon dioxide in 
the atmosphere will force 
plants to bloom earlier, and 
produce more pollen? The 
result will be that the sea- 
son during which pollen is 
produced will be 
longer- and so, the 
season for allergies 
will also be longer, 
and more intense. 


Why are the greenhouse 
gases in the atmosphere in- 
creasing? 

Greenhouse gases occur natu- 
rally in the atmosphere, but over 
thepastcentury, thepercentage 
of greenhouse gases present is 
increasing. The main reason for 
this is the burning of fossil fuels 
like coal, oil, and natural gas for 
transport, and other man made 
needs. This releases into the at- 
mosphere carbon, which has 
beensafelystored underground 
for millions of years. 

An enormous demand for 
electricity is another cause. The 
growing populationoftheEarth, 
and the increasing numbers of 


Global Movement of 


Plants & Animals! 
Alloverthewarming globe, 
plant and animal species are 
moving towards the poles and 
to higher elevations, in order 
to find cooler temperatures. 


Recentstudies have shown refrigerators, air-conditioners 
that uphill migration, on andotherappliancesallincrease 
average, was 11 metres, and the demand for electricity, and 
migration away fromthe most electricity is generated by 
equatortowardsthepoleswas burning coal. Some farming 
16.9 kmper decade. These practicesreleasemoremethane, 


rates of migration are 2 to 3 / 
times greater than findings oe 
from thelast major migration 
study, conducted in 2003, 
indicating alikely acceleration 


a toxic greenhouse gas, much 
more dangerous than carbon 
dioxide. Cattle belch out meth- 
ane, and when rice fields are 
flooded, organic matter decays, 
releasing methane. The use of 
fertilizers, and burning of or- 
ganic matter increases the 
amount of nitrous oxides in the 
air. Many factories produce 
long-lasting industrial gases 
that do not occur naturally, yet 
contribute significantly to the 
enhanced. greenhouse effect, 
and ‘global warming’. 


Global Warming 
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Cows Contribution 


Agriculture is responsible for an esti- 
mated 14 percent of the world’s green- 
house gases. A significant portion of these 
emissions comefrommethane. Theworld’s 
1.5 billion cows and billions of other graz- 
ing animals emit dozens of polluting gases, 
including lots of methane. Some experts 
say that the average dairy cow emits 100 
to 200 litres of methanea day! 


The Earth has natural means 
to actually remove some green- 
house gases from the atmos- 
phere, especially carbon diox- 
ide, which is removed by plants. 
Global deforestation by man- 
kind means that we have not 
only increased the output of 
greenhouse gases, but also that 
we have significantly reduced 
theability ofthe Earth to reduce 
at least one of the greenhouse __ 
gases. a  } 


- The Quelccayalce Cap : 
Cm Pale 


Global warming is melting the world’s *4° 
glaciers and polar ice. It will alsocausethe §*" 
layer of permanently frozen soil that lies A 
below the surface in some regions, to 
thaw. This can damage structures and 
railroads. It caneven defrost buriedfrozen 
bodies, asa result of which, many diseases 
that have disappeared, may reappear. 


Methane gas is responsible for about a fifth of the 
enhanced greenhouse effect. Methane is lighter than 

air, colourless, odourless- and this is the gas that ani- 
mals burp out. 

Methane is known as marsh gas. This is because it is 
produced when plants and other organic matter decom- 
posein the absence of oxygen-forexample, under water. 
Such decomposition takes place in wetlands, swamps, 

and marshes, and is estimated to produce some 30 per , 
; ‘ cent of atmospheric methane levels. Methane is produced / 


Whatare the sources of methane gas? 


in the gut of termites, and by micro organisms in the ocean. 
This gas is also stored in clathrates, which are deposits of 
methane that lie on the ocean floor. Methane is made by ani- 
mals, and it can be released as a result of human activities 
such as agriculture, and fossil fuel production. 


Don't blame 
me alone. You 
are also respon- 
sible for green 

house gases! 


Brown Water 

As a result of global warming, tempera- 
tures willrise. This willcausemorecoloured 
organic matter to run off into lakes. The 
water in the lakes will become brown. 
Brown waterkeeps the sunlight from reaching the bottom of the 
lake. Algae at the bottom of the lake can’t survive without sun- 
light. The organisms that eat algae won't have enough toeatand 
many will die. The fish that eat those organisms won't have 
enough to eat and they too will die. 
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What is the role of water vapour in 
globalwarming? 

Water vapour is the most prevalent 
greenhouse gas in the atmosphere. It 
accounts for somewhere between 60 
percent and 70 percent of the green- 
house effect. All of the other gases like 
carbon dioxide, methane, nitrous oxide 
and halocarbons make up the rest. The 
effect of water vapour is so significant 
that the global average temperature 
would be below freezing without it .At 
the same time, water vapour is also play- 
ing amajor role in global warming. You 
know that warm air can contain more 
moisture than cold air. According to sci- 
entists, heat from other greenhouse 
gases is causing more water to evapo- 
rate, releasing the vapour into the at- 
mosphere. That vapour in turn, adds to 
the greenhouse effect, further warming 
the atmosphere, and causing more wa- 
ter to evaporate. So the cycle goes on, 
and global warming is speeded up. 
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Warming and 
Diseases 

Itis believed 
that rising 
global 
temperatures 
willincrease the 
spread of 
malaria - the 
deadly mosqui- 
to-borne 
disease that 
affects millions 
of people 
worldwide. 
Warmer 
temperatures 
mean that 
malaria carrying 
mosquitoes are 
able to live in 
northern 


| climates as well. 


This will lead to 
asurgein 
malaria in 
regions beyond 
the tropics, and 
at higher 
altitudes as well. 


Why do we Say that cities 
contribute to global warm- 
ing? 

Cities are a key contributor to 
global warming, as city activi- 
ties are the main source of 
greenhouse gas emissions. Cit- 
ies are home to 50 percent of 
the world population. These ur- 
ban areas generate about two 
thirds of all carbon dioxide 
emissions. In urban areas, 
greenhouse gas emissions are 
caused by the generation of en- 
ergy, through transportation, 
industrial activity and the burn- 
ing of fossil fuels and biomassin 
households. Electrical energy 
for publiclightingandelectricity 
consumption by households, 
industry and commerce, are an- 
other sources of emissions. 


An Island in Maldives 


Disappearing Islands 
Rising seas, caused by 
global warming, have forthe 
firsttime, washed an 
island-Lohachara 

Island- off the face of the 
Earth! As the seas 

continue to swell, they will 
swallow whole island nations, 
fromthe 

Maldives to the Marshall 
Islands, inundate vast 
areas of countries from 
Bangladesh to Egypt, ands 
ubmerge parts of scores of 
coastal cities. Indonesia has 
already lost 24 of its 

islands as a result of 
excessive mining and 

other activities that 
damage the environment. 


Why China is considered the 
major contributor of carbon di- 
oxide? 

In general, developed countries 
and major emerging economies 
lead in total carbon dioxide emis- 
sions. In 2006, global carbon diox- 
ide emissions from fossil fuel use 
increased by about 2.6 percent, 
and China overtook the United 
States as the world’s leading emit- 
ter of carbon dioxide. A new study 
has found China’s emissions in- 
creasing 8 percent in 2007. The 
Chinese increase accounted for 
two-thirds of the growth in the 
year’s global greenhouse gas 
emissions, according to the study. 
China is heavily dependent on 
coal, and has seen its most rapid 
growth in some of the world’s 
most heavily polluting industrial 
sectors. China’s emissions are 
most likely to continue growing 
substantially for years to come, 
because they are tied to 


Flag of China 


the country’s ong eco- 
nomic growth, and its par- 
ticular mix of industry and 
power sources. 
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Growing Mountains 
Over the past century, the Alps 
mountain ranges have gradu- 


ally growingtaller. This is because the weight of the glaciersin 
these mountains were pushing down on thesurfaceof the Earth. 
Global warming has resulted in the melting of glaciers. As the 
glaciers melt, the weight pushing down decreases, the Earth re- 
bounds, and the mountains become taller. 


34 


Tell Me Why 


lonosphere (Aurora) 


Ozone layer ~ 
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Why is the ozone layer im- 
portant? 

The Earth is wrapped in a 
blanket of air called the ‘atmos- 
phere’, which is made up of 
several layers. About 19-30 kilo- 
metresabove the Earth, isalayer 
of gas called ozone, which is a 
form of oxygen. Ozone is pro- 
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duced naturally in the atmos- 
phere. Ozone is found in the 
troposphere, which is the layer 
closest to the earth, and in the 
stratosphere, which is the layer 
above it. Ozone in the tropo- 
sphere dirties the air, and helps 
makesmog.Ozoneinthe strato- 
sphere protects life on Earth by 
absorbing some of the Sun's 
harmful ultraviolet rays. 


Urban Flooding 


Global warming will cause a rise in 
sea levels, which can cause urban 
flooding in cities that lie in low lying 
coastal areas. Of the world’s largest 15 
cities, 13 liein coastal areas. Alexandria 
in Egypt, Long Beach, and New Orleans 
' in the USA, are just some of the cities 
= that are at risk from flash floods and 
storms caused by climate changes. 
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a” A Modern Sea Wall : 


Why are there variations in Ozone dis- 
tribution? 


Ozone is not distributed equally, but is at : 
its minimum thickness near the Earth’s sur- : 
face, andin the exosphere. Most of it is con- : 


centrated in a layer located in the strato- : 


sphere, several miles above the surface of | century. Building 


the Earth. The thickness of the ozone layerin : sea walls is an ef- 


avertical column fromthe surfacetothetop : fective way to pro- 


of the atmosphere, is called the ‘total col- ; tect roads and cit- 


umn ozone’ amount. Total ozone varies : 'eS from rising sea 


strongly with latitude over the globe, with | level. Sea walls lit- 
the largest values occurring at middle, and erally prevent sea 
high latitudes during all seasons. In contrast, : water 
the values of total ozone are the lowest in : cosening buff 
the tropics in all seasons, because the thick- ane provera out: 


: er against storm 
: Surges. 
: constructing 
: walls is an expen- 
i sive business, and 
-; many poorer na- 
_: tions cannot afford 

: to do so. At the 


ness of the ozone ee 
layer is smallest Now, 
there. Total ozone Tam safe! 


isin 


ing autumn in 
the northern 
hemisphere. 
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Sea Walls 
: Global warming 
iis expected to 
: cause the seas to 


rise by somewhere 
between10 centi- 
metres and one 
metre during this 


from en- 
inland, 


However, 
sea 


same time, they 
cannot afford not 


: to take preventive 
? measures. 
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Thomas Midgley 
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Why is the depletion of the ozone 
layer happening? 

The fact that the ozone layer was be- 
ing depleted was discovered in the 
mid-1980's. The main cause of thisis the 
release of chemicals called chlorofluoro 
carbons(CFCs). CFCs are used in indus- 
try in a variety of ways, and have been 
amazingly useful in many products. 
Discovered in the 1930’s by American 
chemist Thomas Midgley, CFCs came to 
be used in aerosol propellants, refriger- 
ators, home insulation, plastic foam, 
and throwaway food containers. 

When CFCs are released into the at- 
mosphere, strong winds can carry them 
up into the stratosphere where UV radi- 
ation breaks them apart, releasing 
chlorine atoms. Each chlorine atomcan 
attack, and break apart as many as 
100,000 ozone molecules during the 
time it is in the stratosphere. The chlo- 
rine from CFC’s reduces the amount of 
ozone in the stratosphere. CFCs also 
warm the Earth’s atmosphere, and glo- 
bal warming results in climate changes 


allover the planet. 
z 


vengie 


ae! / The Oz: The Geers 
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Why is the depletion of the 
ozonelayer harmfui to us? 

Even minor amountsofozone 
depletion can have major ef- 
fects. Every time even a small 
amount of the ozone layer is 
lost, more ultraviolet light from 
the Sun can reach the Earth. 
Oneofthe most harmful conse- 
quences of ozone depletion is 
that it can cause skin cancer. In 
addition to cancer, some re- 
search shows that a decreased 
ozone layer will increase rates 
of malaria, and other infectious 
diseases. The environment will 
also be negatively affected by 


Ozone Hole over the South pole 


ozone depletion. The life cycles 
of plants will change, disrupting 
the food chain. Oceans will be 
hit hard as well. The most basic 
microscopic organisms such as 
plankton may not be able to 
survive if the ozone layer is de- 
pleted. The planet’s climate 
could also be affected, and 
wind patterns could change, 
resulting in climatic changes 
throughout the world. 


A Factory 


Ozone Holes 

The ‘ozone hole’ isa 
loss of stratospheric 
ozonein springtime 
over Antarctica. The 
ozone hole areais de- 
fined as the size of the 
region with total 
ozone below 220 Dob- 
son units. Dobson 
units are a unit of 
measuring ozone layer 
thickness . The ozone 
hole has been proven 
to bearesult of human 
activities that include 
the release ofhuge 
quantities of ozone 
depleting substances 
into the atmosphere. 


Why is itimportantto reduce CFC 
concentration? 

We know that CFCs can cause glo- 
bal warming by trapping heat, and 
thatthey also depletethe ozone layer. 
Once these gases are in the atmos- 
phere, they resist breakdown and 
don't disappear for many decades. In 
fact, they can remain in the atmos- 
phere for up to 400 years! It is there- 
foreimportant to reduce the amount 
of CFC’s that are released into the air. 
One way to do this is to use only CFC- 
free refrigerators, and to avoid the 
use of air conditioners. 

You should also check that any deo- 
dorant, spray, solvent or cleaner that 
you buy is CFC free. The leading na- 
tions of the world have agreed to at- 
tempt to find substitute chemicals 
for CFC’s. The 1987, Montreal Proto- 
col has reduced the worldwide stock 
of CFC’s and other ozone-destroying 
compounds by 98 percent. Asaresult, 
the ozone layer is expected to recover 
by the mid-21* century. 


Polluting Smoke 
froma Factory _ 


What are the two main causes 


No green... 
Only green of global warming? 
\. house gases..! / Global warming can be the re- 


sult of natural causes- and can also 
be the result of man-made, or an- 
thropogenic causes. Natural caus- 
es are causes created by nature. 
~ One natural cause is a release of 
~ methane gas from Arctic tundra 
and wetlands. Another natural 
cause is that the Earth goes 
through a cycle of climate change 
which usually lasts about 40,000 
years. Man-madecauses, however, 
probably do the most damage. 


Lake Chad from 

Apollo-7 in 1968 
Disappearing Lakes 

Global warming is believed to be the reason for the 
disappearance of an unbelievable number of 125 
lakes in the Arctic area in last few decades. The most 
probable cause is thawing out of the frost underneath 
the lakes. This lets the water seep out, and be ab- 
sorbed by the soil, and the lake just disappears! 
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Pollution is one of the biggest man- 
made problems. Burning fossil fuels 
is an important cause of pollution. 
The increased rate of deforestation is 
another major problem. 

Increase in population causes glo- 
bal warming. More people means 
more food, and more methods of 
transportation that increase pollu- 
tion. Animals like cows emit a lot of 
methane in the air, while many ferti- 
lizers also increase the amount of ni- 
trous oxides in the air. Nitrous oxides 
are greenhouse gases that trap heat, 
and cause global warming. 


Ice Cores 


Ice cores record 

annual and seasonal 
changes in atmospheric 
gases and chemicals that 
were sealed into the 
falling snow and buried 
toformice. These tiny 
bubbles of ancient air, 
trapped in polar ice cores 
have been used to 
provide records of the 
climate in the past. It 
helps better understand 
the natural fluctuations 
that have occurred, 
largely as a result of cy- 
clical changes in Earth’s 
orbit around the Sun. 
The newest analysis of 
trace gases trappedin 
Antarcticice cores now 
provide a reasonable 
view of greenhouse gas 
concentrations as much 
as 800,000 years into 
the past. 


Dhaka- Capital of 
Bangladesh 
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Cricket and Temperature 

Did youknowthat crickets 
can help you to determine 
the outside temperature? 
All you have to do is to focus 
on the chirp of a single 
cricket, and count the 
number of times that it 
chirps in 14 seconds. Now, 
add 40 to that number- and 
the answer will beveryclose 
to the air temperature in 
Fahrenheit. 


Pi = 
/ What is the ’ 
temperature 

now? 
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" The Ozone 


NobelPrize 
The discovery of the ozone hole in the 
Antarctic drew world attention to the im- 
pact of human activity on the global envi- 
ronment. In the 1970's, concern about the 
effect of man-made chemicals, especially 


Hole andthe 


*, 
Paul Crutzen 


Why can global warming 
become a disaster forthe hu- 
manrace’ 

Global warming affects hu- 
man kind in different ways. It 
results in a rise in temperature, 
which in turn, causes the polar 


Mount Kilimanjaro in 1998 


ice caps to melt. As the ice caps 
melt, the sea levels rise, and the 
temperature of the ocean in- 
creases. As the temperature of 
oceans rises, different species 
of animals will become endan- 
gered. Hurricanes will become 


Tell Me Why 


chlorofluorocarbons, on 
the ozone layer were 
raised by Paul J.Crutzen, 
Mario Molina, and Sher- 
wood Rowland. Their pi- 
oneering work was rec- 
ognized in 1995 by the 
award of the Nobel Prize 
in Chemistry. Mario Molina 


more frequent, and much stronger due to 
the warmer water. These weather changes 
can havea serious effect on humans, and de- 
stroy many lives. Theincreasein temperature 
can also cause an increase in disease carrying 
insects, as warm moist temperatures are 
perfect breeding weather. 

Re rere : 


Mount Kilimanjaro in 2003 


Around the world, areas will either become 
wetter or drier, due to global warming. There 
will be more droughts which will lead to fam- 
ine and starvation. Wetter regions can experi- 
ence floods, which also cause destruction of 
life and property. 


Global Warming 


A Rare Gas 
Ozoneisa 
natural gas that 
is found between 
9and 48 
kilometres above 
the Earth, in the 
layer of the 
atmosphere 
known as the 
stratosphere. 
Itis alsoavery 
rare gas- did you 
know that there 
are only 3 
molecules of 
ozone in every 10 
million 
moleculesof air? 
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Frogs andthe 
Ozone Hole 
Since the mid-1980s, wildlife researchers 
throughout the world have been puzzled 
by the startling disappearances of a large 
number of amphibian species. It is now be- 
lieved that, the depletion of the ozone layer 


A Golden Toad 


in the stratosphere is responsibleforthe declinein the frog popu- 
lation, as the increased UV raysfromthe Sun kill their eggs before 


they can hatch. 


Why do fossil fuels contrib- 
ute to global warming? 

Fossil fuels like coal, oil, and 
natural gas are the cheapest 
sources of energy available, but 
they are also an important 
cause of global warming. Fossil 
fuels are formed when organic 
matter under the surface of the 


Earth decomposes for millions 
of years. Burning of fossil fuels 
for energy releases a large 
amount of carbon dioxide into 
the air. The presence of carbon 
dioxide in the atmosphere 
makes our planet warmer than 
any other planet of the solar 
system. This is because, it traps 


& 


4 
ge” eel 


the heat obtained from 
sunlight, and does not 
let it go beyond the at- 
mosphere. 

When there is a sig- 
nificant rise in the per- 
centage of carbon di- 
oxide in the air, the 
amount of heat cap- 
tured by the carbon di- 
oxidegasalsoincreases. 
This in turn, leads to 
overall rise in the sur- 
face temperature of the 
Earth which is also 
knownas global warm- 
ing. There is no doubt 
that we depend too 
much on fossil fuels 
that release deadly 
amounts of carbon di- 
oxide into the atmos- 
phere. We need to start 
considering alternative 
sources of energy 
quickly, like nuclear, 
solar, and wind energy. 


An Oil Refinery Fire in 
Puerto Rico 


Why will rising sea levels become 
a big problem? 

Global warming will result in higher 
temperatures- and higher tempera- 
tures will make the water of the seas 
and oceans rise. Ice rnelting in the 
Antarctic and Greenland will flowinto 
the sea. Higher sea levels will threaten 
the low-lying coastal areas of the 
world, such as the Netherlands and 
Bangladesh. Throughout the world, 
millions of people, and areas of land 
will be at danger from flooding. Many 
people will have 


to leave their Now, 
homes, and large eae 
areas of farmland warming. 


\ 


will be ruined, be- 
cause of floods. 
All over the world, 
sea levels may 
rise, perhaps by as 
much as 20 to 40 


il : ae! 


century. Soun 


real threat to. 
manity. 


How does an increase in 
carbon dioxide levels af- 
Tree Rings fect oceans? 

_- Carbon dioxide is among 
the greenhouse gases re- 
leased by many 


human ac- 
tivities. Why 
Each are cities 


Tree Rings and 
Climate Change 
Each year, trees add a layer 
of growth between their older 
wood, and bark. Scientists use 
tree rings as one of many 
ways to reconstruct climate 


most affected 

byrising sea levels? 

More than two-thirds 

of the world’s large cities 
are in areas vulnerable to 
global warming and rising sea 


conditions of the past levels. Millions of people are at 
2,000years.Traditionally, ; risk of being swamped by flood- 
they've looked at tree ing and intense storms. In East 
ring width and density, Asia, such cities include 
as these tell us some- Guangzhou, Seoul, and Nagoya. In 
thing about the overall South Asia, Bangladesh’s capital, 


climate in a particular 
year. 
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year, about 36 billion metric 
tons of carbon dioxide are re- 
leased into the atmosphere. In- 
<reased carbon dioxide levels 
maketheoceansmoreacidic. 
This is known to af- 

fect the ability 
of marine 
ani- 


Dhaka, 

is vulnera- 
ble,asareKolkata 
and Chennai. Sub- 

stantial parts of Mum- 

bai, a city of around 13mil- 

lion people, are already be- 
low sea level. Dozens of other 
cities including London and 
Rotterdam, Venice, and St. Pe- 


tersburg are also at risk, and are 
undertaking massive engineering 


works to keep out the sea. 


A View of Singapore Port 


mals, such as corals, clams, 
snails, abalones, sea urchins, 
and sea stars, to make their 
shells. The whole balance ofthe 
ocean may change. Many varie- 
ties of fish will migrate to 
warmer waters, and new, more 
exotic varieties may make their 
appearance. Ocean currents 
may change, and warm cur- 
rents may change direction, 
bringing aboutclimate changes 
in many regions. 


T bought 
amask to escape 
from global 

_ warming! 


Sky Probe 


Every day, at | 
midnight and : 
midday Green- : 
wich Mean Time, : 


hundreds of 


helium gas filled 2 


balloons are 
launched all 
around the 
world. These 
balloons soar 
into the upper 
atmosphere, 
and automatic 
instruments on 
board take 
humidity, 
pressure, and 
temperature 
readings at 
regular 
intervals in 
different 
altitudes. The 
information is 
transmitted 
back to Earth, 
and is very use- 
fulin calculating - 
wind speeds. 
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Phytoplankton 


Why are marine phytoplanktons im- 
portant? 

Plankton are the tiny, drifting organisms 
that live in the top layers of oceans and 
lakes, and phytoplankton are the photo- 
synthetic portion of plankton life. Marine 
phytoplankton are mainly single celled or- 
ganisms. Their importance cannot be over- 
looked, as animal life is dependent on it. 
Each form of marine life tends to feed on its 
smaller organisms, and itself seems to form 
a food supply for alarger organism. This cy- 
cle begins with marine phytoplankton, 
which forms the basis of marine life. 

Marine phytoplankton’s growth is restrict- 
ed to around the shallow layer of the water, 
which receives sufficient sunlight, making it 
favourable for its growth. However, one of 
the most significant activities of marine phy- 
toplankton is the influence they have upon 
the climate. It has been proved that marine 
phytoplankton can draw nearly as much of 
carbon dioxide out of the atmosphere and 
the oceans as all the other land plants com- 
bined, and this makes them vital to global 
carbon dioxide levels. This, in turn, can cause 
global warming and climate change. 
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How do ice sheets affect sea 
levels? 

There are two major ice caps 
in the world that would have a 
global effect on sea level if they 
were to melt. They are the Ant- 
arctic ice cap, and the Green- 
land ice sheet. Ice sheets con- 
tain enormous quantities of 
frozen water. If the Greenland 
ice sheet melted, scientists esti- 
mate that sea level would rise 
about 6 metres. If the Antarctic 
Ice Sheet melted, sea level 
would rise by about 60 metres. 

The Greenland and Antarctic 
ice sheets also influence ocean 
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currents, weather, and climate. 
Large high-altitude plateaus on 
the ice caps alter storm tracks, 
and create cold winds close to 
the ice surface. In addition, the 
layers of ice blanketing Green- 
land and Antarctica contain a 
unique record of Earth’s climate 
history. Studies of ice cores in 
Greenland have shown that 
temperaturesroseabout 10,700 
years ago when melting ice af- 
fected ocean currents, leading 
to more extreme climates in 
different parts ofthe world. 
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How does global warming affect ocean 
currents? 

Do you know what ocean currents are? 
When forces cause water in the ocean to 
move, it is known as ocean currents. The ro- 
tation of the Moon around the Earth causes 
the force behind these currents. There are 
circular currents in the north and south of the 
Pacific and Atlantic Oceans, and one that 
travels around Antarctica. All of these to- 
gether are sometimes called the ocean con- 
veyor, because they act like a conveyor belt 
that carries water around the world’s 
oceans. 

Ocean currents have a major effect on cli- 
mate. The oceans have warm and cold sur- 
face currents that act like a global heating 
and air-conditioning system. For ex- 
ample, the Gulf Stream, in the 
North Atlantic Ocean, car- 
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Weather Satellites 
A weather satellite is a type of 
satellite, that is primarily used to 
monitor the weather and climate 
of the Earth. Satellites are of two 
types. The first is the polar orbit- 
ing satellite that observes the 
same swath of the Earth every 12 
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ries warm salty water from the equator, 


up to the coast of Greenland in the Arc- | 


tic. This water travels near the surface of 
the ocean, because warm water isn't 
very dense. As it travels to the Arctic, the 


warm water heats the countries of the — s Climate 
North Atlantic, like Britain. It then cools, : te reveiae otk ? 
which increases its density. The dense : rey ss 7 an 
water sinks to the bottom, where it is : ab eeigales abs 
ck : Sun’sraysstrikethe 
carried back to the equator. i : 
Pie : : : surface at different 
Global warming is making the icecaps : ier 
: , : angles in different 
melt, and they will flow into the ocean, : 

: : : parts ofthe globe. 
and dilute the salty equatorial water. : As aconsequence,the 
This will make it less dense, and stop it | smount of heat ; 
from sinking. So, global warming could : received fromthe Sun 
stop ocean currents, and thisinturn, will | varies from region to 

; cause drastic cli- | pegion, and since the 

Oops! : climate depends on 

Ocean current : the amount of heat 


: received, it too, will 
vary. Theworld can 
: thus be divided into 
: five climate zones, 


with the hottest being 
near the equator, and 
the coldest being at 
the poles. 


hours. The second is the ge- 
ostationary satellite that hov- 
ers over the same spot on Earth 
by orbiting over the equator, 
while moving at the speed of 
the Earth’s rotation. Geosta- 
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tionary satellites provide a 
complete picture of global 
weather every half hour, while 
polar orbiting satellites pro- 
vide a continuously changing 
picture. 
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Why does deforestation cause 
global warming? 

Forests cover about 30 percent of 
the world’s land area, but they are be- 
ing cut down at an alarming rate, and 
this is called deforestation. Cutting 
down of trees deprives the forest of 
portions of the canopy which blocks 
the Sun’s rays during the day and 
holds in heat at night. This disruption 
leads to more extreme temperatures 
swings that can be harmful to plants 
and animals. Trees also help maintain 
the water cycle by returning water 
vapour back into the atmosphere. 
Without trees to fill these roles, many 
former forest lands can quickly be- 
come barren deserts. Trees also play a 
critical role in absorbing carbon diox- 
ide. More carbon dioxide in the at- 
mosphere will increase the speed and 
severity of global warming. 


F Idiot! 
' Don't you know 
about global 
warming? 


Deforestation and 

the Water Cycle 

Trees also contrib- 
ute in a large way in 
maintaining the wa- 
ter cycle. They draw 
up water via their 
roots. This water is 
then released intothe 
atmosphere. When 
trees are cut down, 
less water is released 
into the atmosphere, 
and this results in the 
climate getting drier 
in that area. Trees 
help in preventing 
the running off of wa- 
ter and help the soil 
to absorb the flowing 
water. When thereare 
no trees, water just 
runs off, and the soil 
becomes drier, and 
more barren. 


Why does climate change 
have far reaching effects on 
the weather? 

Asaresultof global warming, 
seasons are shifting, tempera- 
tures are climbing, and sea lev- 
els are rising all over the planet. 
Climate changesare felt all over 
the world, with increased rain- 
fall and snow fall in equatorial, 
polar and sub polar regions, 
and decreased rainfall in the 
tropics. There will be more fre- 
quent and severe droughts in 
some regions, and more disas- 
trous floods in others. As the 
atmosphere grows warmer, the 
ocean will become warmer too, 
and this will lead to more hurri- 
canes, cyclones and tornadoes. 
Extreme weather conditions 


Global Warming Ja 


Damage to Long Beach 
Mississippi after Hurricane 
Katrina 


will prevail, and this will seri- 
ously affect plant and animal 
life. Did you know that climate 
change could cause a quarter 
of land animals, birdlife and 
plantsto become extinct? 


What is solar wind? 

As the Sun burns hydrogen at 
its core, itreleasesvastamounts 
of atomic particles, or pieces of 
atoms, into outer space. These 
atomic particles, along with the 
Sun's radiation, create a sort of 
wind, known as the solar wind. 
This wind blows particles out- 
ward in all directions from the 
Sun. The Earth is constantly be- 
ing bombarded by these parti- 
cles. The speed of the particles 
depends on how active the Sun 
is. The particles could move at 
over a hundred thousand kilo- 
metres in asecond. 

These charged particles hold 
a magnetic field. The particles 
stretch the magnetic field of the 
Sun around the planets too. If 
you are a planet or moon with 
no magnetic field, the solar 
wind will hit you directly. That's 
what happens on the Moon. All 
of these charged particles are 


that faces the Sun. If you are a 
planet that has a magnetic field 
like Jupiter or the Earth, the so- 
lar wind will be deflected. Re- 
searchers have found that the 
variations in the energy given 
off from the Sun affect the 
Earth's wind patterns, and thus 
the climate of the planet. 
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Why are glaciers melting 
all over the planet? 

Everywhere on Earth, gla- 
ciers are melting. Glaciers 
are formed by snow that 
gets compressed, and forms 
a thick ice mass over time. 
The melting of glaciers by it- 
self is a natural process that 
happens when the tempera- 
ture rises. The melted ice is, 
in turn, replaced by a fresh 
layer of snow. This process 
goes on, and the glacier 
keeps getting bigger over 
time. 

However, when the ice 
melts at a faster rate than the 
snow that replaces it, the 
glacier will keep receding, 
and will finally vanish. From 


Seasons 
The seasons’ are 
caused by the tilt of the 
Earth’s axis as it rotates 
around the Sun. The tropics 
| have just two seasons- wet 
\ and dry. The temperate | 
\ zonehasfour-spring,sum- / 

mer,autumn,andwinter. / 

Hot deserts have no / 

distinct seasons to 
speak of. It is al- 
ways hot! 
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the Arctic to Peru, from Switzerland to 
the equatorial glaciers of Mount Jaya 
in Indonesia, massive ice fields, mon- 
strous glaciers, and sea ice are disap- 
pearing fast. 

The melting of glaciers due to global 
warming can be disastrous. The re- 
duced ice cover will cause tempera- 
tures to rise further. The temperature 
of the Earth will rise, and so will the 
temperature of sea water. When the 
temperature rises, sea water expands, 


and sea levels rise. 
Melting water from 
glaciers will _ finally 
empty into the sea, 
causing a further in- 
crease in sea levels. All 
low-lying areas near 
the sea will go under 
water. Some areas will 
witness floods, other 
areas will witness se- 
vere drought, and ag- 
riculture will be se- 
verely affected. There 
will be food scarcity, 
more forest fires, less 
hydroelectric power. 
The list of disasters 
that could result from 
melting glaciers are 
truly frightening. 


Deforestation- i 
Alarming Speed ae 
The world’s rain forests could a: 
: completely vanish in a hundred f: 


years at the current rate of deforestation. 
Every year, some of us are destroying 8.5 
million hectares of green tropical forest. It 
has been calculated that every minute, an 
_ areaof forest equaltothatofa football field 

is lost because of deforestation. 


Why do melting glaciers 
cause habitat loss? 

Glacier ice is melting much 
faster today than was expected. 
This has got serious effects on 
the Earth, and one of these is 
habitat loss. There are many 
animals, birds, and fish that de- 
pend solely on glaciers for sur- 
vival. Some bird speciesdepend 
on fish that are found in the 
fresh melting waters of a gla- 
cier. Melting glaciers will result 
in warmer temperatures on 
Earth,and warmer oceans. With 
an increase in sea water tem- 
perature, and rising sea levels, 
sea-plants that many fish thrive 
on, will be lost. This will reduce 
the number of fish, which in- 


Arctic Glaciers 

Arcticiceis melting atafar quicker ratethananticipated. 
Entire portions of the Greenland ice sheet seem to be slid- 
ing towards the sea. The largest and most permanent 
bodies of ice in the Arctic, including multi-year sea ice, 
mountain glaciers, and the Greenland ice sheet, have 
melted faster since 2000 than in the previous decade. If 
this continues, the Arctic Ocean will be nearly ice-free dur- 
ing the summer within this century. 


turn, will make survival of many 
bird species difficult. To putit in 
a nutshell, melting glaciers will 
cause many animals to die off, 
due to the disappearance of 
their habitat. In addition to 
those creatures that make gla- 
cial ice their home, melting gla- 
ciers will cause problems for 
many non-glacial living animals 
as sea levels rise, and water flow 
changes. Even coral reefs will 
beaffected when rising sea lev- 
els decrease the amount of light 
allowed to penetrate the water 
which coral uses for photosyn- 
thesis. 


Aletsch Glacier in 
Switzerland 
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What do you know about 
the melting glaciers of North 
America? 

The vast North American 
continent ranges from the lush 
sub-tropical climate of Florida 
to the frozen ice and tundra of 
the Arctic. Climate change is 


melting North America’s gla- 
ciers at the fastest rate in re- 
corded history, exposing the 
country to higher risks of 
drought and rising sea levels. In 
the Canadian Rockies, the 
Athabasca Glacierhas retreated 
about 540 metres in the last 60 
years, and has been thinning 
dramatically since the 1950’s- 
60's. In British Columbia, the 
Wedgemont Glacier has retreat- 
ed hundreds of metress since 
1979. Glaciers in the Glacier 
National Park in Montana will 
be gone by 2070 if the retreat 
continues at its current rate. 

Climate change experts esti- 
mate entire glaciers across the 
Andes will disappearin 10 years 
due to rising global tempera- 
tures, creating instability across 
the globe as they melt. 


Antarctic Glaciers 


Antarctic glaciers are melting faster 
than previously thought, which could 
lead to an unprecedented rise in sea 
levels. The biggest west Antarctic gla- 


cier, the Pine Island Glacier, is moving 
40 per cent faster than it was in the 1970's, discharging wa- 
ter and ice more rapidly into the ocean. The Smith Glacier, 
also in West Antarctica, is moving 83 per cent faster than it 
did in 1992. The glaciers are slipping into the sea faster be- 
cause, the floating ice shelf that would stop them - usually 
200 to 300 metres thick - is melting, because of global 


warming. 


The Alps are spread across 
the heart of Europe. Alpine gla- 
ciers are today under threat 
from global warming. About 
3% of Alpine glacial ice is lost 
each year because of climate 


change. This means _ that 
roughly 1 metre of ice layer is 
lost annually. If the melting 
goes on at this pace, glaciers 
will be gone by 2030 to 2050- 
except at some high-altitude 
sites in the French, Swiss, and 
Italian Alps. 

Basement ofa Mountain 
inthe Alps 


Why do melting glaciers cause 
fresh water shortage? 

Though there is plenty of water on 
our planet, most of it is salty ,and unfit 
for drinking. Only 2.5 % of the water 
on Earth is fresh water, and 70% of itis 
frozen in glaciers. This frozen fresh 
water is gradually released when the 
glacier melts naturally, and is the 
source for much of the water for the 
planet's rivers and lakes. The Hima- 
layan glaciers, forexample,feedseven 
of the great rivers of Asia, andensurea 
year round water supply to over 2 bil- 
lion people. Peru and Bolivia also de- 
pend on glacial melt for their water 
supply. However, global warming is 
causing the rapid shrinking ofglaciers. 
As glaciers shrink, the amount of fresh 
water available also decreases, and if 
the rate of shrinkage speeds up, it 
could lead to severe drought and 
famine. 


The Lewis Glacier 
in North Cascade 
National Park 


African Glaciers 

The iconic glaciers 
of the Ruwenzori 
Mountains, which cast 
a thick mist more than 
4870 metres above 
the equator in Central 
Africa, have shrunkby 
50% over the past 50 
years. These glaciers 
are the highest water 
source for the Nile 
River. But the disap- 
pearance of this ice 
threatens dozens of 
plant and animal spe- 
cies, that call the 
range home. Rising 
air temperature is the 
cause behind the rap- 
id demise of Africa’s 
glaciers, and it is likely 
that they will com- 
pletely disappear by 
2025. 


59 


Why does melting ice 
cause flooding? 

When glaciers melt 
gradually in the natural 
course of events, they pro- 
vide valuable fresh water 
for the world. However, 
global warming is speed- 
ing up the melting of gla- 
ciers. Glaciers in Patagonia 
and in Alaska have been 
losing mass faster, and for 
longer, than glaciers in 
other parts ofthe world. 

The third fastest rate of 
loss is among glaciers in 
the North West United 
States, SouthWest Canada, 
followed by those in the 
high mountains of Asia in- 
cluding the Hindu Kush of 
the Himalayas, the Arctic, 
and the Andes. When gla- 
ciers start melting faster, 
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Mount Carstensz Ice Cap in 1936 


the melted ice feeds rivers at sucha 
fast pace that they flood, causing 
havoc all over the world. 

Glacial lakes caused by melting ice 
can also burst their banks, and cause 
disastrous floods when there is con- 
tinuous, fast melting of glaciers. There 
is no doubt that people in the Himala- 
yas and other mountain areas must 
prepare for a tough and unpredicta- 
ble future due to the rapid melting of 
glaciers caused by climate change. 
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Acid Rain 


Acidrainis 
formed when ox- 
ides of sulfur and 
nitrogen, 
contained in 
power plant 
smoke, factory 
smoke, and car 
exhaust, react 
with the 

moisture in the 
atmosphere to 
make rain acidic. 
Whenrainis 
acidic, it affects 
lakes, buildings, 
and farmland. 
Acidpollution has 
one surprising 
effect that may be 
beneficial. 
Sulfates in the 
upper 
atmosphere 
reflect some 
sunlight out into 
space, and thus, 
tend to slow down 
global warming. 
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Why is there controversy regarding the 
Himalayan glaciers? 

The Himalayas hold the planet's largest 
body of ice outside the polar caps, and feed 
many of the world’s great rivers, including 
the Ganges and Brahmaputra. In fact, there 
are believed to be about 15,000 glaciers 
across the Himalayas! Some years back, peo- 
ple were alarmed that many of the glaciers 
were shrinking, due to global warming. 

Today however, it is accepted that the re- 
gion's glaciers are behaving in different 
ways. Someare shrinking, but others appear 
to be growing. In the Karakoram mountain 
range on the border of Pakistan and China, 
glaciers have defied global warming to be- 
come marginally larger over a decade. Re- 
search has shown that the glaciers, to the 
west of the Himalayan region, have grown 
by about 11 centimetres. Experts believe 
that frequent avalanches in the Karokaram 
region results in the formation of a gravel 
layer on the glaciers, which plays the role of 
thermal insulation, preventing the glacier 
from warming and melting. Increased 
snowfall in the area may also contribute to 
the fact that glaciers in the region appear to 
be growing, not shrinking. 


An Acid Rain affected Forest 
in Czech Republic 
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Hurricanes, cyclones and typhoons bring winds 
and slashing rains that flood streets, flatten homes, and 
causegreatlosstolife and property. Hurricanes start when 
warm, moist air from the ocean surface begins toriserapidly, 
where it encounters cooler air that causes the warm water va- 
pour to condense and to form storm clouds and drops of rain. 
The condensation also releases latent heat, which warms the 
cool air above, causing it to rise and make way for more warm 
humid air from the ocean below. Hurricanes and typhoons have 
become stronger and longer-lasting over the past 30 years-and 
this phenomenonislinkedto global warming. Rising tempera- 
tures mean glaciers melt faster, and this in turn, will resultin 
rising sea levels. Rising sea levels cause higher storm 
surges and more intensestorms. In short, global warm- 
ing is increasing air and water temperatures 
worldwide, and this makes it easier for hurri- 
canes, cyclones and typhoons to form 
faster, and gain more destruc- 
tive force. 


Bioclimatology 
Bioclimatology is the science dealing with 
the relations between the climate and the dis- 
tribution of the living species. This climatology branch 
deals with the effects of the physical environment on 
living organisms over an extended period of time. 
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Declining 
Glaciers 
The great 
majority of the 
world’s glaciers 
appear to be de- 
clining at rates 
equal to, or 
greater than 
long-estab- 
lished trends. In 
the South Pacif- 
ic, the tropical 
Carstensz 
Glaciers in 
Papua Province, 
Indonesia, are 
melting rapidly. 
The West Meren 
Glacier receded 
2600 m, since it 
was first sur- 
veyedin 1936, 
before melting 
away sometime 
between 1997 
and 1999. In 
PapuaNew 
Guinea, three 
summit ice 
domes have 
disappeared. 
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View of Hurricane Isabel from Space 


Why does E} Nino happen? 
El Nino is an unusual warming of the 
surface waters of large parts of the tropi- 
cal Pacific Ocean that happens every few 
years. During an El Nino, the normally 
gusty trade winds along the equator in 
the Pacific relax, or fade. This allows fora 
huge pool of warm water off the coast of 
Indonesia to begin to flow eastward to- 
ward the Americas. This warm water 
heats, and adds moisture to the air above 
it. This in turn, alters storm tracks that 
blow across the United States and 
throughout the world. So, El Nino influ- 
ences climates and temperatures, not 
only in the region that it occurs, but in 
other parts of the world as well. 

Scientists are still debating why El Nino 
happens. One explanation is that it is 
caused by the pollutants emitted by 
large volcanic eruptions. Others believe 
that it is due to warmer ocean tempera- 
tures resulting from global warming .Did 
you know that El Nino is Spanish for ‘the 
little boy’? It refers to the Christ child, 
and was named by a Mexican fisherman, 
who noticed the climate pattern often 
formed around Christmastime. 
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EI Nino vsLaNina 
EI Ninoisthewarming of water 
in the Pacific Ocean, while La 
Nina is the cooling of water in 


the Pacific Ocean. They are like a 
brother and his sister- and like a lot of brothers and sisters, El 
Nino and La Nina don't get along together. In the tropical Pa- 


The Palm Trees on Plantation Island in Fiji 
after a Tropical Cyclone 


Why do we say that El Nino affects 
climate? 

Usually, El Nino brings more rain and 
higher temperatures. El Nino may also 
bring warmer than normal winter tem- 
peratures to the eastern partofthe United 
States. El Nino events cause dramatic 
changes in the weather systems across 
both the North and South American con- 
tinents--from tumultuous rainfall in 
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northern Peru and 
southern Ecuador, to 
unusually warm and 
dry conditions in the 
North Eastern United 
States. 

El Nino affects the 
weather inother parts 
of the world too. The 
effects depend 
strongly on the loca- 
tion and the season. 
The strongest effects 
on precipitation are 
in South-East Asia 
and the western Pa- 
cific Ocean, especially 
in the dry season that 
stretches from Au- 
gust to November. 
There are tempera- 
ture effects through- 
out most of the trop- 
ics. The number of 
tropical cyclones may 
also increase. Scien- 
tists feel that El Nino 
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cific Ocean, they are opposites. If you have one, youcan’thave _ 
the other at the same time. La Nina occurs only half as often as — 
EI Nino, and La Nina impacts on the world’s weather are less 
predictable than the effects wrought by El Nino. The develop- 
ment of El Nino events is linked to the trade winds. El Nino oc- 
curs when the trade winds are weaker than normal, and La 
Nina occurs when they are stronger than normal. 


can cause increased drought in 
Africa, India and Australia, 
heavier rainfall in South Ameri- 
ca, and increased extremes in 
Britain, of warm and cold 
weather. 

Why is El Nino sometimes 
followed by La Nina? 

LaNina is a climatic condition 
when sea surface temperatures 
in the tropical Pacific drop be- 
low normal. La Nina can only 
form after an El Nino. During an 
EI Nino, two types of waves are 
formed. They are not beach 
waves, but massive movements 
of energy through water, and 
are known as Kelvin waves and 
Rossby waves. 

As Kelvin waves are formed, 
they push cold water down, 
which initially causes the ocean 
to warm. At the same time, an- 
other series of waves, Rossby 
waves, also form under water. 
They roll towards Asia and Aus- 
tralia. When the waves hit the 
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Hurricane Katrina 


coast, they reverse and head 
back towards South America. 
As the Rossby waves return, 
they leave cold water closer to 
the surface. If they bring back 
just enough cold water, the 
ocean temperatures return to 
normal, but sometimes they 
bring back too much, causing a 
La Nina after an El Nino. Did you 
know that La Nina means ‘the 
little girl’ in Spanish? 


65 


What are the effects of La 
Nina on climate? 

The term La Nina refers to the 
extensive cooling of the central 
and eastern Pacific Ocean. In 
Australia -particularly eastern 
Australia- La Nifa events are 
associated with increased 
probability of wetter condi- 
tions. La Nina can also cause 
cooler than normal ocean tem- 
peratures across the central 
and eastern tropical Pacific 
Ocean, and increased cloudi- 
ness over tropical Australia, Pa- 
pua New-Guinea, and Indone- 
sia. There will be stronger than 
normal easterly trade winds 
across the Pacific Ocean. The 
consequences of La Nina are 
nearly the opposite of El Nino in 
much of the US, including the 
West. 


Which are some recent El 
Nino andLa Ninaevents? 

El Nino and La Nina occur on 
average every 3 to 5 years. 
However, in historical records, 
the interval between events 
has varied from 2 to 7 years. Ac- 
cording to the National Centres 
for Environmental Prediction, 
this century's previous La Ninas 
ocurred in 1903, 1906, 1909, 
1916, 1924, 1928, 1938, 1950, 
1954, 1964, 1970, 1973, 1975, 
1988, and 1995. These events 
typically continued into the fol- 
lowing spring. Since 1975, La 
Ninas have been only half as 
frequent as El Ninos. Recent El 
Nino events were in 1982-83 
and 1997 - 98. The 97-98 El Nino 
was the strongest ever record- 
ed. 


Chasing Carbon 
Dioxide 

The main villain in Global 
Warming is thecarbon 
dioxide gas. Scientists 
are alert to observe and 
measure how muchof 
this gasis presentin our 
atmosphere. One major 
effort came from NASA, 
in the form of the Orbit- 
ing Carbon Observatory. 
This was a project to 
make global measure- 
ments of atmospheric 
carbon dioxide froma 
satellite. Unfortunately, 
it failed to reach orbit. 
Now, NASA is about to 
relaunch this project. 


How does global warming af- 
fect desert climates? 

We know that our planet is un- 
dergoing major climate change 
andthatthe level of carbondioxide 
in the atmosphere is rising signifi- 
cantly. This has had a major effect 
on the climate of deserts. It has 
been noted that deserts became 
hotter since 1976. 

Global warming is expected to 
induce an overall increase in rain- 
fall. However, since regions in the 
high latitudes are expected to 
warm more than those in mid and 
low latitudes, there will be more 
rainfall in high latitude deserts and 
less insub tropicalones.Asa result, 
deserts in the lower latitudes are 
expected to grow. A new study has 
found that, as deserts become hot- 
ter their soil releases nitrogen, a 
gas vital for life. Losses of nitrogen 
in these arid environments, scien- 
tists believe, will result in a loss of 
whatever plant life there is in 
deserts. 


How do clouds affect global climate? 
About 60percent of the globe is covered by cloud. Clouds modu- 
late Earth’s radiation, and are also important as a key link in the 
water cycle and in the transfer of water and heat from the oceans 
to the land surfaces. Some clouds help cool the Earth, but other 
clouds help keep Earth warm. Clouds cool the Earth by reflecting 
incoming sunlight. Clouds also warm the Earth by absorbing in- 
frared radiation emitted from the surface. The process traps heat 
like a blanket, and slows the rate at which the surface can cool. 

The height of the clouds plays an important role in how they af- 
fect the climate. Low -altitude clouds reflect some of the Sun’s ra- 
diation, while high, wispy clouds actually keep Earth warm, by 
preventing heat from escaping into space, and this can increase 
global warming. 


Why is pollution responsi- 
ble for an increase in harmful 
UV rays passing through the 
Earth’s atmosphere? 

Did you know that light is 
made of billions of tiny energy 
particles called photons? These 
photons travel from one place 
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to another in waves, and the 
wavelengths of different col- 
ours differ from one another. 
Mostofthelight on Earth comes 
from the Sun which shoots out 
billions of photons every sec- 
ond in all directions. When the 
photons reach the Earth’s at- 
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mosphere, photons of visible light 
pass through it. Some of the pho- 
tons, though, get absorbed by the 
ozone layer in the atmosphere - es- 
pecially those of ultraviolet light, 
which has a wavelength much 
shorter than visible light. 
Ultraviolet rays can be very harm- 
fulto all living things, so it is a good 
thing that they are blocked by the 
earth's atmosphere. However, pol- 
lution in the form of chemicals such 
as chlorofluorocarbons and methyl 
bromide react with ozone in the at- 
mosphere, leaving a ‘hole’ 
in the ozone layer that 
lets dangerous UV .# 
rays through. 


Human Breath and 


the Pyramids 

The pyramids of Egypt 
are a major tourist at- 
traction, and are visited 
by about 2 million peo- 
ple each year. Each visi- 
tor exhales about 0.7 
ounces of water vapour 
while inside a pyramid. 
The combined effect of 
2 million people exhal- 
ing inside the structure 
was raising the humidi- 
ty, and causing damage 
to the limestone blocks 
of the pyramid! So,a 
new ventilation system 
was recently installed to 
prevent the pyramids 
from being destroyed 
by human breath. 


The Pyramids 
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An Ultra Violet Light Source 


Why is UV light harmful? 

UV rays have some positive effects, 
it is true. For example, they are neces- 
sary for our body to produce vitamin 
D, a substance that helps strengthen 
bones. However, the dangers of pro- 
longed exposure to UV rays are very 
real. One of the first dangers is sun- 
burn, when skin cells are damaged by 
the absorption of energy from UV 
rays. 

Recent studies have shown that 
many of the symptoms commonly as- 
sociated with aging like wrinkles and 
loosening of the skin may instead be 
related to UV exposure. Skin canceris 
another dangerous effect of UV rays. 
Ultraviolet rays can be reflected to- 
wards the eyes by certain substances, 
such as sand and snow. When this 
happens, the amount of UV rays the 
eyes are exposed to, is increased. This 
factis thebasisofthe conditionknown 
as snow blindness. It is also known 
that cumulative exposure to UV rays is 
one of the causes of opacity of the 
eye’s lens, called cataract. 


Why do we say 
that global 
warming results 
in more diseases? 

Global warming 
is making temper- 
atures rise all over 
the globe- and a 
warmer world al- 
ready seems to be 
producing a sicker 
world. Global 


A Drought affected Land 


warming will likely cause major 
population upheavals, creating 
crowded slums of refugees. Not 
only do areas of high popula- 
tion density facilitate disease 
transmission, but their resi- 


dents are more likely to be vul- 
nerable to disease, because of 
malnutrition and poverty. 
Global warming may increase 
the infection rates of mosquito- 
borne diseases. Global warm- 


ing, and the floods associated 
with it, are like to increase rates 
of both malaria and dengue. It 
also creates conditions that 
lead to potentially fatal malnu- 
trition and diarrhoea. Global 
warming already contributes 
to more than 150,000 deaths 
and 5 million illnesses annually. 
According to the World Health 
Organization, those numbers 
could double by 2030. 


Ladybird Summer 

In the summer of 1976, 
the ladybird population 
explodedinthe UK. Doyou 
know why? It was one of 
the hottest summers in 
Europe, and_ though 
drought had ruined the 
crops, the long hot period 
resulted in millions of la- 
dybirds being hatched. 
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How does global warming world’s one billion poor depend 
affect food security? on agriculture for their liveli- 
Global warming has a nega- hoods, and unfortunately, agri- 
tive impact on agricultural culture is also the human enter- 
yields. The majority of the prisemostvulnerabletochanges 
= + in climate. Studies have shown 


ks oui . 1 that South Asia and Southern 
produce food in ~-@- : 7 
sige cliente. @ Africa are especially at risk, be 


cause higher temperatures and 
drops in rainfall could cut yields 
of the main crops people grow 
there. Harvests have already 
been affected by drought or 
floods in Russia, Germany, Cana- 
da, Argentina, Australia and Pa- 
kistan, and it is estimated that 
half the world’s population will 
face serious food shortages in 
this century, because of global 
warming. 


Why do meteors and_ entered the Earth’s atmosphere. It 
asteroids bring aboutcli- may or may not ever reach the sur- 
mate change? face of the Earth. 

Asteroids and comets 
are remnants from the gi- : “Hey! 
ant cloud of gas and dust ie re da ay } 
that condensed to create setae 
the Sun, planets, and 
moons some 4.5 billion 
years ago. Asteroids are es- 
sentially chunks of rock 
that measure in size froma 
few metres to several kilo- 
metres in diameter. A me- 
teor is an asteroid that has 
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The Sahara 


It has been observed that in the past, 
the impact of large asteroids and mete- 
ors on the surface of the Earth has 
sometimes resulted in climate change. 
For example, it is now believed that an 
asteroid strike 65 millions of years ago 
resulted in a global winter that led to 
the extinction of dinosaurs. As a result 
of the impact, the blasted material was 
ejected at high velocity into the atmos- 
phere. This shrouded the planet in dark- 
ness, and caused a global winter, killing 
off many species that couldn't adapt to 
this hellish environment. 


Global Warming 


e know that glo- 
bal warming causes 
more frequent 
droughts. One of 
the results of this is 


- thatsomeofthe 


deserts of the world 
are growing. For ex- 
ample, the Sahara 
Desert, the world’s 
largest hot desert, 
is spreading atthe 
rateof5 kmsayear 
into the Sahel. The 
Sahel isa strip of 
land that divides 
the desertfromthe 
wetter areas. A Sa- 
hel has a steppe cli- 
mate which means 
rainfall varies there 
from year to year. It 
is also quitedry,but 
does providesome 
vegetation for ani- 
mals to graze. 
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What is a nuclear winter? 


Nuclear winter is a term that 
describes the climatic effects of 
nuclear war. If a nuclear bomb 
is dropped, the sky will blaze 
with the radiance of athousand 
suns. Millions of living things 
will be burnt to ash. Finally, as 
nuclear firestorms set cities and 
forests ablaze, torrents of 
smoke will ascend into the at- 
mospheretoentombthe planet 
in billowing, black clouds of 
ash. Because sunlight would 
not be able to reach Earth, glo- 
bal temperatures would drop 
dramatically, and our ability to 
produce food would be greatly 
reduced. The result will be 
noontime darkness, plummet- 
ing temperatures, crop failures, 
food scarcity and the eventual 
death of life on planet Earth. 
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Why do we say that vol- 
canoes cause climate 
change? 

Large-scale volcanicactiv- 
ity may last only a few days, 
but the massive outpouring 
of gases and ash can influ- 
ence climate patterns for 
years. Sulfur gases that are 
released during an eruption 
convert to sulfate aerosols. 
These are truly minute 
droplets containing about 
75 percent sulfuric acid. Sul- 
fate aerosols reduce the so- 
lar energy reaching the 
Earth’s surface, resulting in 
lower temperatures on the 
planet. 


Ash and dust are also thrown out 
during an eruption. Suspended 
particles of dust and ash can block 
outtheEarth’s sunlight. This reduces 
solar radiation and lowers mean 
global temperatures. On the other 
hand, volcanic eruptions can also 
enhance global warming by adding 
carbon dioxide to the atmosphere. 
To sum up, violent volcanic erup- 
tions can have an impact on global 
climate, by reducing the amount of 
solar radiation reaching the Earth’s 
surface, lowering temperatures in 
the troposphere, and changing at- 
mospheric circulation patterns. 


Volcanic Eruption 


Evjafjallajokull 


Iceland Volcano 
Thelcelandic volcano 
Eyjafjallajokull 
erupted in 2010, 
spewing enormous 
clouds of ash into the 
air. Asa result, sulphur 
dioxide wasreleased 
into the atmosphere. 
This sulphur dioxide 
converts into sulphuric 
acid dropletsknownas 
aerosols, which reflect 
sunlight, and lower 
temperatures. 
Historically, massive 
eruptions have 
resulted in global 
cooling, but many 
scientists feel that the 
eruption in Iceland was 
too small to cause any 
significant cooling. 
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Whatis weather modifica- nase, 
tian? 


Weather modification is an ee 
attempt to manipulate, or al- y Didn't you | 
ter the weather with the use ( know that this is 


\ acloud seeding 


icals. 
of chemicals. Our ancestors area? 


attempted to do it through 
prayers, chants, and dances. 
Today, scientists use different 
techniques to dispense fog, 
suppress hail, control winds, 
and increase precipitation. 
One way of controlling 
weather is by introducing 


Cloud Seeding Why do some drought 
prone countries resort 
to cloud seeding? 

Cloud seeding, a form 
of weather modification, 
is the attempt to change 
the amount or type of 
precipitation that falls 
from clouds, by dispers- 
ing substancesinto the air 
that serveto hasten cloud 
condensation. The usual 
intent is to increase pre- 
cipitation in the form of 
rain in drought hit areas. 

Cloud seeding is usually 
done by spreading quan- 
tities of salt crystals or sil- 
veriodidethroughacloud 
from above by using 
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particles to an already ex- 
isting cloud formation 
which serve as condensa- 
tion nuclei and help in the 
making of precipitation. 
This is known as cloud 
seeding. Now used world- 
wide in an effort to induce 
further rainfall in drought 
affected areas, cloud 
seeding has become a 
recognized method as a 
form of weather modifica- 
tion. 


planes, or from below 
with artillery or ground 
toair rockets. 

The study of cloud 
seeding is being con- 
ducted in 23 countries 
worldwide, in 740ngo- 
ing projects since the 
year 2000. However, 
the effectiveness of 
cloud seeding is some- 
times uncertain. 


Drought 


TheSahelDesertdrought, 
which began in the late 1960's" 
and lasted until the early 1980’s, 
was the worst drought of the. 
20% century. The drought 
pushed the Sahara Desert south, 
destroying farmland. 
It had a major impact on many — 
countries including Nigeria, — 
Niger, and Mali. 
@ Sneha Rao 


An Aircraft used for Cloud Seeding 


sands of starving 
Romans drowned 
themselves in the 
river because severe 


Tiber 
drought had created an acute 
shortage of food. This was one 
of the earliest recorded famines 
brought about by prolonged 
drought. 


What is an urban heat island? 

You might have noticed that when 
you go to a rural area, the tempera- 
ture is much lower there than what it 
isin an urban area. This is because of a 
phenomenon known as urban heat 
island. The concrete and asphalt 
buildings, and the human and indus- 
trial activity of urban areas have 
caused cities to maintain higher tem- 
peratures than their surrounding 
countryside. 

Urban areas have fewer trees to 
provide shade. Concrete buildings 
have a tendency to trap, and retain 
the heat from the Sun. This results in 
ase in the temperature. Tall 
>, buildings and nar- 
~. row streets also trap 
_ Sand heat the air be- 

ween them. Vehi- 
les, factories, and 
air conditioners all 
addtothe warmth. 


Dolphins 


Why will global warm- 
ing affect whales and 
dolphins? 

Whales and dolphins 
are at risk because of glo- 
bal warming. Those that 
relyon polar waters —belu- 
gas, narwhals, and bow- 
head whales- are likely to 
be affected by the reduc- 
tion of sea ice. Less sea ice 
will allow more commer- 
cial shipping, oil, gas, and 
mining exploration and 


Soil Erosion 
Human activity caus- 
es 10 times more ero- 
sion of continental 
surfaces than natural 
processes combined. 
People have been the 
main cause of world- 
wide erosion since ear- 
ly in the first millenni- 
um. In the USA, 70% of 
soil erosion is caused 

hy human action. 
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development, and military ac- 
tivities in previously untouched 
areas. 

The oceans will absorb more 
carbon dioxide, and become 
more acid. This means there will 
be more cetacean disease epi- 
demics, and lower reproductive 
success and survival rates. Cli- 
mate change could also mean 
the end of the 300 or so endan- 
gered North Atlantic right 
whales, as it is affecting their 
food sources. River dolphins will 
also suffer from lossof habitat. 


How hot 
\ the climate is! / 


P 


Losing Soil 

The Loess Plateau in China is 
wellknownforitsdeeploess 
deposits and serious soil ero- 
sion. It has been calculated 
that one centimetre of soil is 
washed away each year. The 
main reason for this is the 
cutting down of forests, and 
the ploughing of the land for 
farming. 


Soil Erosion at Loess Plateau 
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Polar Bear 


Polar bears are called the 
white giants of the Arctic- but 
today, their very existence is 
threatened because of cli- 
mate change. This majestic 
animal spends much of its life 
in, around, or on the water - 
predominantly on sea _ ice. 
However, it is a sad fact that 
sea ice in the Arctic is melting 
earlier and forming latereach 
year, because of global warm- 
ing. This means that polar 
bearsare left with less time on 
the ice to hunt for food- 
mainly seals- and build up 
their fat stores for survival in 
the cold. As their ice habitat 
shrinks, skinnier and hungrier 
polar bears face grave chal- 
lenges. If current climate 
trends continue unchanged, 
polar bears could become ex- 
tinct by the end of this centu- 
ry. This would be a tragedy, 
because polar bears help us 
gain an understanding of 
what is happening through- 
out the Arctic. If polar bears 
are at risk, it may also be an 
indication that something is 
wrongelsewhere in the Arctic 
marine ecosystem too. 
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Droughtin 

Europe 

From AD 879 to 
1162, Europe had excep- 
tionally warm weather. This result- 
ed in crop failure. There was wide- 
spreadstarvation, and people died. 
The failure of crops due to the un- 
seasonal weather also caused the 
mass migration of large sections of 
the population. 


Which was the first country to take 
climate change seriously? 

The United States was the first country 
to take climate change seriously. It was in 
1965 that the White House first ordered a 
study to see if the increasing levels of car- 
bon dioxide in the air could be linked to 
the burning of fossil fuels. When the prob- 
lem of rising carbon dioxide levels was di- 
agnosed, it was apparent that it was the 
US itself that was responsible for produc- 
ing the maximum amount of carbon diox- 
ide. By 1970, there was a lot of interna- 
tional interest in the subject, andin the 
1980's the USA was pushing for re- 
forms to cut down on greenhouse gas 
emissions. However, the baton of 
leadership in actually bringing about 
reforms was passed on to the Euro- 
pean Union in the 1990's. A great 
deal has been achieved by different 
countries in combating climate- but 
many challenges still remain. 


Global Warming 


“Poni? 
pollute the 
air. 
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What is UNEP? has laid down guidelines on 

The UNEP or the United Nations issues like international 
Environment Programme is an or- _ trade in potentially harmful 
ganization of many countries that chemicals, and contamina- 
co-ordinates the environmental 
activities of the United Nations. It 
assists developing countries in im- 
plementing environmentally 
sound policies, and its activities 
covera wide range of issues. These 
include the state of the atmos- 
phere, marine and terrestrial eco 
systems, environmental govern- 
ance, and the green economy. It 


Why was the 1972 UN Conference on Human Envi- 
ronment an important one? 
The first United Nations Conference on the Human 
Environment was held in Stockholm in 1972. Repre- 
sentatives from 113 countries were present, as well 
as representatives from many international non- 
governmental and intergovernmental organi- 
zations, and many other specialized agencies. 
This was a milestone, because it was first ma- 
jor international gathering focused on hu- 
man activities in relationship to the envi- 
ronment. It laid the foundation for en- 
vironmental action at an interna- 
tional level. It also emphasized 
that defending and improving 
the environment must become 
a goal to be pursued by all 
countries. Some of the spe- 
cificissues addressed were 
the roles which industri- 
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tion of international 
waterways. It was 
founded in June 1972, 
and has its headquar- 
tersin Nairobi, Kenya. 


alized countries should 
have in the process of 
protecting the environ- 
ment. The importance 
ofthis conference lies in 
the fact that it led to 
wider public environ- 
mental awareness. 


A View of an African Drought 


Global Warming 
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Worst Famines 
in History 

Drought 
brings famine 
in its wake. The 
Great Chinese 
Famine was one 
of the worst on record. Lasting 
three years from 1958 to 1961, it 
is believed that many millions 
were killed as a result. The Chi- 
neseFamineof1907alsoresulted 
inthe deaths of millions. Famines 
occurred in India during 1896- 
1902. The famine that occured in 
Bengal during 1943-44 resulted 
inthe death of 3.5 million people. 
The Indian Famine was a six-year 
disaster that took place between 
1896and 1902.The Horn of Africa 
also suffered from severe 
drought between 1983 and 1985, 
while countries in Europe like 
England, France and East Prussia 
have all been devastated by 
drought at different times dur- 
ing the middle ages. 
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WMO is the World Meteoro- 
logical Organization. It was es- 
tablished in 1950 as a special- 
ized Agency of the United Na- 
tions Organization. Its role is to 
study the state and behaviour 
of the Earth’s atmosphere, its 
interaction with the oceans, the 
climate it produces, and the 
distribution of water resources. 
The WMO not only deals with 
weather and climate, but with 


Headquarters of 
WMO ,Geneva 
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all related sciences as well. 
Since climate and weather are 
not confined to _ national 
boundaries, WMO has a mem- 
bership of 118 states and terri- 
tories. It promotesco-operation 
among the member states for 
the establishment of networks 
to make observations relating 
to weather, climate, and the 
watercycle. It also facilitates the 
exchange of data andtechnolo- 
gies and assists in training and 
research. Its programmes pro- 


Logo of WMO 


vide vital information and ad- 
vance warnings thatsaveslives 
and reduce the impact of dis- 
asters like chemical and nu- 

clear accidents, forest fires, 

and volcanic ash. There is no 
doubt therefore, that WMO 
makes significant contribu- 
tions to the safety and wel- 
fare of humanity. 
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Why does IPCC give us 
a better understanding 
ofclimate change? 

The Intergovernmental 
Panel on Climate Change or 
IPCC was established by the 
World Meteorological Or- 
ganization and the United 
Nations Environment  Pro- 
gramme in 1988. Its main ob- 
jective was to assess scientific, 
technical, and socio-economic 
information, so as to provide the world 
with a clear scientific view of the current 


state of climate change, and its potential Global ; 

impact. It is open to all member countries Atmospheric 

of the United Nations and WMO, and cur- Watch 

rently has 195 member countries. Scien- The Global 

tists from all Atmospheric 

over the Watch or GAW is 

works werk yes aye, aslo 

togetherona \ 2 Peake network 

voluntary ba- na a organized by the 

sis to ensure 7 UNO and WMOto 

an objective measure the state 

and com- of the atmos- 
phere, andto 


plete assess- 
ment of the 
information 
available. The 
IPCC reflects 
a_ balanced 
view of what 


detect physical 
and chemical 
changes in it. It is 
a partnership 
involving 80 
countries, and 
was established 


is happening out of concerns 
tothe world’s for the state of 
climate. the atmosphere. 
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"lg form for discussions 
IOCC aboutfurtheravenues 
mate chance “idllinaigtes . i of research. Scientists 
had already taken 
note of the increased 
levels of carbon diox- 
ideintheatmosphere, 
and linked it to the in- 
creasing amount of 
fossil fuels that were 
being burnt, as well 
as to deforestation. 
What do you know about the first Cli- The theory that this 
mate Change Conference? was responsible for 
The first World Climate Change Confer- global warming was 
ence was held in 1979. It was organized by considered very plau- 
the World Meteorological Organization at sible by the scientists 
Geneva. The conference provided a plat- atthe conference. 


Why is the meeting of the South 
Pacific Forum significant? 

The South Pacific Forum consists of 
small island member states. These 
states are basically coral atolls, and 
the highest points of these atolls are 
only a few metres above sea level. If 
sea levels rise anymore be- 
cause of global warming, 
many of these islands will 
e washed away! In 1988, a 
meeting of the Soutl: Pacif- 
ic Forum was convened to 


mee eondiicting discuss the dangers of cli- 
ihe Sourh Pacific Forum ) mate changeand its conse- 


meeiing there. — quences - one of ihese 
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What is AOSIS? 

One of the greatest envi- 
ronmental threats to all is- 
land countries is global cli- 
mate change. Even the 
smallest rise is a potential 
threat totheirsurvival. The 
modest rise in sea level 
that is accepted in the sci- 
entific community will in- 
undate at least four low-ly- 
ing Pacific islandcountries, 
and damage many more. 

AOSIS stands forthe Alli- 
ance of Smallisland States. 
It has 42 members and 
observers from alloverthe 
world. The alliance repre- 


dangers being that there 
will be 500,000 refugees 
from these islands in the 
event that sea levels con- 
tinue to rise. 


L 


Logo of South Pacific 
Forum 
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sents 28 of the developing countries, 
and 20 percent of total UN member- 
ship. It was established in 1990, with 
the aim of making the voice of low 
lying coastal regionsandsmallisland 
countries heard. 


AOSIS Summit 


Nobel Prize 
The Nobel Peace © 
Prize 2007 was — 
awarded jointly to 
Intergovernmental 
PanelonClimate Change 
and Albert Arnold Gore Jr. “for their 
efforts to build up and clisseminate 
greater knowledge j:t:out man- 
made climate change «11: to lay the 
foundatioiis for the meusures that 
are needed to cowiikeract such 
change”. 
@ Nina Dixit 
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Why is the Kyoto Protocol 
an important step against 
global warming? 

The Kyoto Protocol is an in- 
ternationalagreementlinked 
to the United Nations Frame- 
work Convention on climate 
change. It was adopted in 
Kyoto, Japan, on 11" Decem- 
ber 1997, and came into force 
on 16" February 2005. The 
Kyoto Protocol recognized 
the fact that developed 
countries are principally re- 
sponsible for the current 
high levels of greenhouse 
gas emissions in the atmos- 
phere because of their long 
years of industrial activity. 
The major feature of the Kyo- 
to Protocol is that it sets 
binding targets for 37 indus- 
trialized countries, and the 
European community, for re- 
ducing greenhouse = gas 
emissions. 
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Kyoto Summit 


Why is the Copenhagen Sum- 
mit considered a partial suc- 
cess? 

The United Nations Climate 
Change conference in Copenha- 
gen, Denmark took place from 7" 
to 19" December 2009. The Co- 
penhagen conference marked the 
culmination of a two-year negoti- 
ating process to enhance interna- 
tional climate change co-opera- 
tion. Close to 115 world leaders 
attended it, making it one of the 
largest gatherings of world lead- 
ers outside of New York. Many 
hoped that the Copenhagen cli- 
mate Conference would lay the 
foundation for a fair, ambitious, 
and equitable agreement, setting 
the world towards a path to avoid 
dangerous climate change. The 
talks resulted in a political agree- 
ment entitled the ‘Copenhagen 
Accord’. 
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conference? 
The Copenhagen conference saw pro- 
tests and arrests, as well as exclusions 
from the conference. A group of approxi- 
mately 30 international youth staged a 
sit-in, refusing to leave the talks until a 
fair, ambitious, and legally binding treaty 
was reached. Some delegates even 
walked out of the centre to join protest- 
ers on the outside. 

The Copenha- 
gen summit 
did not pass 
off peace- 


A Balloon ‘Snow man’ made by ‘GreenPeace’ 
to create awareness about Global Warming 
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Greenpeace 
Greenpeaceisan 
independent 
global organisa- 
tion that actsto 
change attitudes 
and behaviour, to 
protect and 
conserve the 
environment, and 
to promote peace. 
Its goal is to ensure 
the ability of the 
Earthto nurture 
life in allits diversi- 
ty. It tackles world- 
wide issues suchas 
global warming, 
deforestation, over 
fishing, 
commercial 
whaling, and 
nuclear dangers. 
Itisnot funded by 
any government, 
but relies on 
individual 
supportersand — 
foundation grants. 
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Why did the Nepal cabinet 
meet at the base of the Hima- 
layas? 

The Nepal government held 
the world’s highest cabinet 
meeting near the base camp of 
Mount Everest, to raise aware- 
ness of the effects of climate 
change. The meeting was held 
just ahead on the Copenhagen 
Summit in 2009.The entire cabi- 
net of 21 ministers travelledina 
fleet of helicopters to Kalipatar 
- a plateau at 5,200m next to 
Everest’s base camp. The Hima- 
layan glaciers - known as the 
world’s third ice-cap - feed 
some of the region's greatest 
rivers, including the Ganges, 
the Yamuna, and the Brah- 
maputra. They also irrigate 
farmland in Tibet, Nepal, Bang- 
ladesh and India. A spokesman 
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Nepal Cabinet meets near the 
base camp of Mount Everest 


for the Nepal government said 
the glaciers were melting at a 
worrying rate, and the historic 
cabinet meeting was held to 
highlight this problem. The 
meeting lasted half an hour, 
and some of the ministers wore 
oxygen masks to help them 
breathe more easily. The minis- 
ters signed a declaration on cli- 
mate change during the meet- 
ing. 

Why did the Maldives Gov- 
ernment hold a cabinet meet- 
ing underwater? 

Maldives, a tourist paradise 
featuring coral reefs and white 
sand beaches, lies just over one 
metre above sea level and sci- 
entists have warned it could 
devastated if sea levels rise be- 
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cause of global warming. In Oc- 
tober 2009, the government of 
Maldives held the first ever un- 
derwater cabinet meeting to 


In 1988, certain ey 


2005, areductionin 
deforestation, andthe 
establishment of a world 
atmosphere fund to be 
achieved by levying a ‘car- 
bon tax’ on developed 
countries that burn huge 
amounts of fossil fuels. 
None of the targets have 
been achieved so far. 


attract the world’s attention to 
the dangers of climate change. 
President Mohamed Nasheed, 
dressed in full scuba gear, con- 
Maldives Cabinet meets 
Underwater 


ducted the 30-minute 
meeting at a depth of six 
metres off the coast, just 
north of the capital Male. 
The government = ar- 
ranged a_ horseshoe- 
shaped table on the sea- 
bed for the ministers, 
who communicated us- 
ing white boards and 
hand signals. While un- 
derwater, they signed a 
document ahead of the 
UN Climate Change Con- 
ference in Copenhagen 
in December, calling on 
all nations to cut their 
carbon emissions. The 
ministers had signed 
their wetsuits, which 
were auctioned to raise 
money forcoral reef pro- 
tection in the atoll- 
chain. 
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Why is the story of Nauru Islanda 
sad one? 

Nauru, the world’s smallest republic, 
is a small oval shaped coral island, lo- 
cated just 40 kilometres south of the 
Equator. Originally settled by Polyne- 
sian and Melanesian explorers, Nauru 
had little contact with Europeans until 
whaling ships and other traders began 
tovisit the islands in the 1830s. In 1899, 
a British company discovered that 
Nauru was almost solid phosphate, 
and the subsequent mining of that 
valuable substance has long been the 
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major economic activity on the island. 
Over a century of mining has stripped 
much of the phosphate away, and the 
island is now in deep financial trouble. 
As aresult of the mining, the vast ma- 
jority of soil and vegetation has also 
been stripped away. This prevents ag- 
riculture from taking place. The loss of 
vegetation creates a very hot interior, 
such that rising hot air prevents rain 
clouds from settling over the island 
making a difficult situation even more 
terrible. This contributes to frequent 
droughts. Nauru’s story is a sad one, 
because it is one of international ma- 
nipulation that destroyed a country 
and its native community through cor- 
ruption and mindless exploitation of 
the environment. 
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limaforum 09 was 
organizedby 
concerned citizens 
and environmental 
activists from 
around the world 
as an alternative to 
the Copenhagen 
Summit. From 
December 13'to 
18", more than 300 
organisations and 
numerous 
individuals fromall 
corner ofthe world 
signed the People’s 
Declaration calling 
forasystem 
change, rather 
thanjusta 
climate change. 

Arvind Bhat 
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Marshall Islands 
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Why are the Marshall 
Islands in danger? 

The Marshall Islands 
consist of coral atolls, to- 
gether with more than 
1,000 islets. The atolls are 
coral deposits on the cra- 
ter rims of submerged 
volcanoes that lie just 
north of the equator. Most 
of the landisless than one 
metre above sea level, and 
the nation faces an uncer- 
tain future because of ris- 
ingseascausedbymelting 
polar ice caps. Rising seas 
havealready causedmuch 
damage, and graveyards 
and coconut trees have 
been swept into the 
ocean. Fresh water sourc- 
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2s 
es have turned salty, and thishasru- 
ined crops and made drinking water 
scarce. The failure of crops can make 
the islands soon unfit to live on, and 
the 61,000 inhabitants live in fear 
that their homes will be swept un- 
derwater at any time. Barely 25 years 
into its life as an independent coun- 
try, is the Republic of the Marshall 
doomed to be swallowed by the 
ocean? 


The Flag of Marshall Islands 
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Though the majority 
of scientists have 
warned the world of 
the dangers of global 
warming, there are 
some who deny that it 
is happening at all, or 
if it is, they deny that, 
it is the result of hu- 
man activity. They 
point out that there is 
no long term data to 
support the theory that glo- 
bal warming is happening. 
They argue that any increase 
inglobaltemperatures could 
be caused by a natural cli- 
mate shift, and are confident 
that plants and animals will 
adapt to warmer climate 
patterns. These people be- 
lieve that the planet is resil- 
ient, and able to withstand 
climate shifts and that the 
effects of cutting down on 
industrial activity to reduce 
greenhouse gases will be far 
more harmful to mankind 
than global warming. 
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overwhelming evidence of 
chnare chase. bisade the desual 
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The ‘Newsweek’ Featuring 
Global Warming as a Hoax 
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What you can you 
do personally to re- 
duce global warm- 
ing? 

While nations hold 
discussions on ways 
to reduce greenhouse 
gas emissions that 
causeglobalwarming, 
the individual too, can 
do his or her part. To 
begin with, you can 
reduce the use of 
electrical appliances 
that emit greenhouse 
gases. These include 
air conditioners and 
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Prime Minister Manmohan Singh 
and other delegates at 
World Climate Conference, Copenhagen 


Tell Me Why 


refrigerators that release CFC. 
You can walk or cycle to nearby 
places instead of using a car. 
For longer distances, use the 
bus or train, instead of your pri- 
vate car. Eat more organic food 
because organic soils absorb 
more carbon dioxide. Eat less 
meat and dairy products, be- 
cause cows emit large amounts 
of methane, a greenhouse gas. 
Cover vessels while cooking to 
save on energy, and always run 
a washing machine only witha 
full load to save on electricity. 
You should use less paper, be- 
cause trees are cut to make pa- 
per, and you should plant more 
trees as trees absorb carbon di- 
oxide from the air. In short, if 
each of us does our bit, we can 
slow down theprocessof global 
warming and save our planet. 


Global Warming 


Clarifications |& 


ss Corrections 


Ss 
ae 


/tis our policy to correct errors, 
and present differing views and 
clarifications about the contents 
in previous issues. Please send in 
your feedback, mentioning the 
title and page number. 


Ganesh D.Vernekar, a stu- 
dent of class 10, Pavan Eng- 
lish Medium High School, 
Dharwad, Karnataka pointed 
out some mistakes and gives 
some add-on information, 
regarding our April issue - 
‘States Of India.’ 

He writes- it is given that 
Andhra Pradesh is bounded 
by MadhyaPradeshin north- 
east, actually it is ‘Chattis- 
garh’. 

Himachal Pradesh also has 
boundary lines with Uttara- 
khand in southeast. 

Uttar Pradesh is bounded 
by Jharkhand, Chattisgarh 
and Uttarakhand also. 

West Bengal — shares 
boundaries with ‘Jharkhand’ 
and ‘Sikkim’ too. 

Thank you Ganesh, for your 
valuable feedback. 

- Editor 
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Send us your questions. 
E mail. childrensdivision@mmp.in 
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Why do flowers have 
different colours? 
Simply put, flowers are colourful for one 
main purpose, survival. Flowers are responsible 

: forthe survival of plants from one generation to an- 
Se other. For this, they need the help of insects and birds. 
Itis both the scents and colours which attractinsectsand = 
birds, which land on the flower to sip its nectar. In doing so, —_ 
they help to spread the pollen for new flowers. ‘op 
Flowers get their colours from some chemical dyes in their 
cells, called pigments. When petals contain enough carotene, 
they will look yellow, orange, and dark brown. Green petals 
mainly contain chlorophyll. Petals of white flowers haveno 
pigments, but are fullofair bubbles. If you flatten the bub- 
bles by squeezing the petals, they will become trans- 
parent. But white flowers are visible from long dis- 
tances. That is why flowers, which bloom at night 
are generally white. They can attract lots of 
insects in the darkness. 
@ K.P. Sukumar 
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